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and ASTRONAUTICS 


PUTTING US IN THE PICTURE 


Reliability, Sensitivity, Compactness, Ease 
of Servicing. All these attributes are the 
outcome of many years experience in the 
field of electro-hydraulic servo mechanisms 
backed by nearly a million trouble-free VtsUsARt V.C.39 


flying hours with power control units of / 
a similar type to that illustrated. + 
POSITIVE, PRECISE,POWER CONTROLS 
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meee Smiths 
are in 
the picture 


a The Smiths Waymouth Type 4 transistor- 
a ised fuel contents gauging system is fitted 
i for testing purposes to this full scale replica 
of a Vickers VC.10 port wing and centre 
section built at Weybridge. The Waymouth 
system has been specified for all production 

VC.10’s to date. It incorporates a unique 

fuel load control panel located in the under- 

side of the port wing, from which ground 

crew will be able to control accurately the 

entire fuelling operation, with overloading 
automatically prevented. The highest fuel- 

ling rate ever achieved—1,000 Imperial gal- 

lons a minute—enables the VC.10’s thirst to 

be slaked in some seventeen minutes. 


j 
\ 
; 
: 
5 
j 


This is one of seven 4, 
indicators in the VC.10 fuel load 
control panel which enable 
any desired weight of fuel to be 
selected for the tank concerned. 
These gauges automatically 

is control fuel load in their 
respective tanks to 
pre-set quantities. 


wien 
it 7 


To all in aviation, Smiths—a name with a 

world of meaning—means service in instru- 

mentation, from drawing board to install- 

ation . . . and beyond. Whatever the 

instrument problem; fuel measurement, 

flight control, engine or navigation, call in f 
Smiths to put youin the picture. 


nae oe —_) = . < I eo) m, oh Se ee on a 
ea cal os " ag tapas x. aes ot: e 7 ame Y ee pe Ser Ss hs a4, 
tee ee re | ea ao ree | 7 a noe asa OS nee ag As * 
Rie |) Mee OCR cee rere ee a a . ee a ee — ren 
pe 1B re, VS aie aie Oe ae ing ee tr . i , es — Pe e = i 
ee RE Eee eee Pe oe a RT | - - _ _ — 2 
ie q 
4 
4 
: j 
ee 
> 4 
1 S55 
>t) 
eo ‘ (iat en a ees AS Sg se ORK ee Me hacer i 
Se a : ae ee te 6 ee ee, me es 
be ae Rg ey ee Ri Matec ow . oo. an ° ae oa — 
a ELS Wes Sars Er =e. iy sis oe ors £ Aan eS ae Pica . ae Ae % ee GN ae | Sy Snead i... ie 
eS ee ee ee | esa aie 
+ se , as hese NR lia 3 aS eae tt ae ieee | tha ee Ce ect Bs mi mal Be x : be se wa frie 3). 
anit 5 Pg i 2%; aise 3 re ak “a a a " be cs ee i te Sa inn . 
eed 5: soo ae : i * ey, Ao ed ae Bop: See aS ee ee "5 é 5 | oS eee fc or (<p ee x 
a 8 tae *. , NY > rt 2, por ’ PEE : = og 4 ue 4, ; Bt ; Sit $ by. se: & Be: Bike i © 
a ae, py I > eT Fei a 4 Were Teed RS Petes aa ide d Seat 2 a : a - °§ are wh! sas Shi, Ge oom a 
a oe ae he a DON . ee es capt. aa —— I: 
eu (a a ea é : ‘ WER ~ , — i di ion (<a 
3 ‘ 4 » Me Gy eke = 7 a 7 F< 4 oy TER te An a % 
ae : i — SS CR tem Ga: Ce .. .3 ee eat t 
ve oe . “ 
se Sa. sem nie 5 OO ————La —_—... LJ ~~ YE 
re! fh el aI Ye. agen tet - Seen <=. ‘ 
iis . - rs, ee on eae Reve, - . woe ’ ‘3 
a ane he _—— OF Sma : ny Ae ey Met % ’ i = P , 
er + tea Nir 2 ; ty , o a = 
Br a es | itt. CS a iin , ae - o 
E Sex & <= yy . See “~, ak ca ees a a ea = ss * .’ 
Se aad “) » > tae gee {ree i aia 7 bee ee 
=e aie . Set ee ts . oe. ae al ae : i ae ~ - 
i | * + Sea 6 5 Se he. a ny merlin, 
eg es Fk, ey, 4 i 84 : “a : ; ee * ee eae e, : ta. hte : 
Sieh sad 4 ‘ ite ' > oi: Se ined } Les bic 3 
» eee q 2 ce a ts ne ee a ; ? Bis SY 
hee i Bi wy," ae = ia ae Ba) ne — ae = 
ra al — “~S ¥ Z : REE —  . Se , ae a ee Ws - & 
ia oe ig ee ay Rin. ~<a te ~ = 5 < ate 2. ne] ‘ ie: hg ’ : me, in ig, — . 
a Pe Sp, “a thy, SARI — see ae ee ag ~ emt A 
iA i aes ce *e ’ b “e. 7 oo cs , a side Ee 4 > s 
ind ie ms a. a , % . a jek: aE Y Se re “Wey e¢ «aia fi Aiea 
So oa ehlUlUltl eee, at al 
\ a af & > on be: es ES ae 4 ° am 
Oe SG r — * a _ ae i mma ail 7 . ~*~. —a Aes, : 
. ee oA ea a — a ties iar Bos Cee Ben eS ; ey ~ ~ 
Ys. o ne — eg, . | ye E : ~ / 
oe ‘ a asa 2 re ee ei re ee a | a ae 8 eet ee S ; 
Pa wt gs ey 6 3 Ser —  o is a s,, i a) co ie te eT a a : 
Fgh he FS vi, 4 " Bi Ey 1 a ~~ tea - a a , z 
os « — . mS dee ~~ se — . jm a te 3 
4 i” : : my we ‘ eel — ‘i. ae att Sr eee a te ae. ae 
rs 4 i ee é lan : i ey 4 —— mt > Nae oe ti _, ck 
hae , a scan ie ft Vig yp é ‘ SO ial a Oh aa, F Ocoee Soa ile 
Fine ¥ sete is ee fis a ae Re is, on $e . - Ot 3k 4 a he, - , ea ; 
ee pate Se , veggie: VOC id ~ a BS fe: so ee al ne ee Sa : / 
¥ eae ee | bin — a “=. oar ee ri 
4 a 2 - ile: M ee 4 Be te sy tciek <a a st at, eee, bass: i, Wey 
_ : la ceo Se ls # eee . % ily. oe: My : ae 
ra TRet. Pes ee of ie , Ae ae ee . ' ee * & ae Ee oe Pt gaa ee 
+ an ‘a ai ee aes: cl aia aS eee ae ee . era cs j eyiM..: Rees eS. eee 
tee WN Sf LE, See ss tC 
RR eae 2 ee get, a SE Mae | : 6. Ap ee ee). eer ; E : 2 
og > fe Rae bes ae Sas a » ee: eK ae 3 ana de en s y = wy 2 
ie ‘ ‘ RES, «4 _ eee ; ; a aS: 3 
vi 4 
—_— - b 
r “4 ww 4 / 
7 
a, . ‘ of 
et age: ; race Se diss aE he 2 eS Oa EAS Ba eet ees Be 
ar ine a ee, -blae rae Hite oe Lui ae ie tet eee aa >) i> ay Hal “Ey 9a < 
ee ies | Be es = ae Per or Oa Re La ee Tye) ie «ad Se ae . yas 5 ‘i a eee 


APRIL 6, 1961 THE AEROPLANE 
and ASTRONAUTICS 


SMT THYN aeenon omsion 


KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDx. Telephone WEMBLEY 8888 Telegrams AIRSPEED, WEMBLEY. Teler 25366 


a 2 > a kr 3 a, < ss Ses a E pe S ae ate ee ee eet Feri Lo = awe 
3 = ” - ; eS 3 x = eet ye SS = P= [2 Sa ees ie <= aie a uebhbess <> cieeucoame 7) . “ 
7 ~— an SO . . brates a ee ai Oa, a ee ee ? ‘ we ; me 
a 
é ae 
> 
: +s) ‘peaee a ada aa ss aia ar ane 
: te Si oR Se: SA 
a ae op ee. = rie 
i i 
aah haa CAG, shy an 
: OME ceo 
a _ 
ES anna -¥ 
— i 7 7 | s) 
Bm a PI p - : ie SAS mee a > 4 a # ak, a Ey ea: 
: Wee - cag a 3 ; 4 Se tee ats 0 <i ee a 8 as yt -: 
x8 _ age - wis SE 5p oo ees = € f Si iste el ae Eee ee tae 
— ee oe Se hon - -” = % eee ee Plea Se! oe ee 
i | es . bes 
ti , . Fd - j ; yee x } ” -t . am 
“eS eae a ; : i ; oa |) =i eee ee. 
% SN ae y fe : £ é men oe : Pe aS he a) 
: e Oy ee, - e & ; rT ’ i - = ik , oS Se eo 
; ; xs ve ' j cS aes “is | i 
A tO ao , ~ Z ‘ : : . ‘ Beene ia 
—— Pam a a — . 7S a ae ‘ +e nt _s 
¥ - = ~ M F -. Sig 
: ae a itee. —" - spetPmes ot rm ; Ss 
es ~ —a TE f - 
~j—— . wt - ; — a ‘ am 
° , case rs y “+ ‘ af \ : Mia’. 
= eel | : 
Peg a en iol ' = ~-crmmealiii — ie 
a, we, Ch lh : es ' oa ee 
1 eee . | . ie ME «ie 
a "' ee T . aon eee ‘ Soa Be ere 
ae ~~ =, SC a... = ees a | | < 
is - — li, \ o “ + _ Baap “ Ve we * 5S 4 ~ ane =, |) a 5 be ~ife 
tan - — t . - » , a me | 
— 2A - Sie. . > we =e id j ‘ re at ay, 
: : : - a ite ss tes ncall~ — —_ * oa j : ai : : nig 
; : ane coe ae ie ss os al . ‘ w! io 
“ ‘_ eo ae “ a, él, * ( - 
tt ‘ E x a - ae) Fae 
a oe. a ~ JRF ee 
me e os a eo: ae ee fi |. nnn Kes -2 ” : Wf eo i _ 
smot tg 
{ +: 
| tf 
| s 
I ae 
i ae 
* 
6 7; 
~ 
oa 
* c wa 
aid 
ia 
‘ti 
: . : i OO —y eb 
= < * ee re 7 7 oe 


THE AEROPLANE 4 APRIL 6, 1961 
and ASTRONAUTICS 


6 tiie Pig, 5 


EE a nS ‘ ; a ae ‘ aaa a, i 


RGOSY C 


Choice of Transport Command 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London, S.W.1 


ey ae oa ent oo ae, Raa to ei laa ij . aa eee, er ; — Peder SS og ce Bo ee 
as 432 : wa. 5 PR al ; dese ve see Ag oe, oe ee 2 aa ae oc ae . 
Cee ee ee ay, ae TRS oe si at ewe : is wes ae sn # > ne ae a ae aa 
SME 2, soca r . oe SP Se oe Sect a | SE Rea Been ea 
oe ee. ; ee ee ; i a pe 
oe hi P . . on ee eee ae Pe | ee ee, , : eS: Re 
cia 
Beet 
os, - oe > . a 
ai : . a SS ahain nami a 4 * i 4 Fi alee 
shar es oo ee a ee Fd 
jon — nome Me we , Pe we i 
iS j “J Pin  —i— ee il n ae, ce 
4 ? = a Se Atte 
we 4 ; * sgt ¢ a Oe tas oe ay Por F 3 3 ” “ Renee a. oy * 3 ied 
2g bse 4 : - " ra o peer ae — & x “2 ee Oe me & .- =F 
ety ae is gies an 4 gee eee: # a agai : ae ae slp 
pe ) # fet 2 la a. # ane ee 
ne Z RE ag ee ge es aa : 
: ; “ai | Rigg Se we e. Pe , aa 
EE > 63 GE a % 
oe al { 5 bs Se or ecole Pies ~~ % tee 
os BE we Nea oi a: cgamers* Sa : = aa. oa 
3 Ed : pas ~ &. cde atte Os mae Pees es “ey i 
. x pet _— fae ee es eae : es i Me , 7 4 
= i ee eae #,. e cael (ei Sn i 
7 ar oe ee —_ = ‘ 
ae , a Se ae ed pe Saas —— a 
re 4 Rae 1 * ate, + a Sanena a os air : i Pe 
Aa Tie ae ee ae + -  R eee Y oem ee + 8 
ai aa ¥ ak whi, p<: RE ¢ Nee 2 £ re eegn “im 3 * : ; 
es = i Wael Za Se caer ne se F ie oe. : a Bie Se ‘ 
Pes j heyy: aad ce ae Pees Be Be kad? a es aie: 
‘ p. aia it we eee i eta ‘ Bee. > ; 
a oe = a. ... ae es ; gts, eee ‘ei 
bie i a ie oe a - i ey Dalle — an 
hag he ae i 5 . : 7 5. ae Oe, + . : a 
ae) : peas Mier. Y - J . ae se Sie e oe owe team “a 2 ae - | 
a; ‘os ROSES ae 7. 2, ° <i | 
ll ee Sf ££ . | 
Prawh , es: ’ % + b. ; aS pare a . bs Fe 
3 a = % ‘e “hg a, Perec ad 
5 Eley er, rn % 1 i) ; # a " e ce Jes - > me ae * 
; * . ie é  . #4 Ge a te : ik 
5 ~ J aes or Ns > ee " 
; ip i i Ay eer ‘ ‘~ r hes é 
. § “ . OM i” : 
“ae i © i wy bale 
" le Tay, F s bo Tee fs 9 y 
RS Cal 4 ‘ j oo “3 2 Lid n 
zs OT = ae 2% pe 
ba ~~. . a “ . o 4 
‘i . 4 _ * : ee - “a s * 
4 Sra aa ar : te ae 4 s sa : <a 
% ™ = Cc ™ 
h elas —_ - a ne —- —— : 5 : 
As Eh in Bree 7 Way wie . ee, 
if Sh ee eee ae Re ‘es i Bes 7 
poe > i 2 ae es . i. 
~ . i othe be Xs. ; ™ ae 
ie. <= eke ets a ic: 4 ia fe, , fie rang: * ‘ ova “a 2; ; 
; ok, PE Me i Ea ; 
ae tl ae “~~ coe. | CU ee Per 
op WP . a ae - Bee Siig. _ an Pie ea iat aa = ae ; gee: 
a - ie * * i ae , > he aie ng e ee 
oh ” ga is v , et hee ee Sa ore ee ee Pe a ce 
Lg d y ia F : ‘Ee " - lies Pera = ae ta 
t FS moe a ee he : idee fe ro t 
see a a, oo eee oe . Mii lin, = Saale ; 
7 —— ye hats “me SAS A EE roe : 
BA * eles re Je sik ve 
% a. ~ 4 ————— 
ne j ee le : P ae 
ae Sa Ab a a : —e net Si. H 
) oS Se ae . es ee “Sea 
y “3 See ¥ eee mt 4 wail ‘ 
eS: : Aggets . a a . Br nnd " : 
- Spe os ' nee ae ; ‘ “ ‘ 
& , 
“a ing a Loe ee 4 ra in ad oe ait 
a BS ime tential as > Pos ee oe “> ss ae 
$ ral #7 fae as a : 4 
i eee “2 = ES Stal ee ae j 2 
- a aE oe Fa, ig Seen | | 
i . eg a al ts aa es ate 4 
{2 % Ritts < & a . 2 % : f= eS ‘* 
* ; “y ae ca p>. es : ye ee ss ; 
: ; phe 4, ‘opti, 3b ee. ae 
: é be < 
f 4 ‘Ait a8 Me... ~~ 4 
al e ee e 
? ba eS se 
I > Bae ho as ssa wee 
. Sea ES oe 
‘ fine e Peer pire: 
“s 
2. 
i a 
As 
7 - 4 . a 
ES. I aS Se a ; ts Sr Se ae an THe a i | cee os 
we 5. a ae Ret eh ey ral =? ay et ee et 2 oes oe J oh ase Bho Me IE ees 


See ee TE a eR er ES 


~~ EROPLANE 


ASTRONAUTICS 


APRIL 6, 1961 


VOLUME 100 NUMBER 2581 


Editor - . - - THURSTAN JAMES 


Deputy Editor - F. T. MEACOCK 


Founder Editor (1911-1939) C. G. Grey 


TEMPLE PRESS LIMITED 
Chairman and Managing Director 


ROLAND E. DANGERFIELD 


Proprietors ° 


Editorial, Advertisement and Publishing Offices 
BOWLING GREEN LANE, LONDON, E.C.1 


Telephone ;: TERminus 3636 
Telegrams : ** Pressimus London Telex ”’ 
Telex : 23839 


Annual Subscription Rate : United Kingdom £4 15 0 


Overseas £5 Canada and U.S.A. $15.00 


© Temple Press Limited, 1961. The proprietors will 
consider any written requests to reproduce articles 
and illustrations appearing in this journal. Comment 
and brief extracts which acknowledge The Acroplane 
and Astronautics are permissible. 


Explosion Point 


Signs and portents are not lacking that the pot of trouble at L.A.P. 
as it is familiarly called, or to give the airport its full bureaucratic title, 
London (Heathrow), is about to boil over. Incidentally, what a wealth 
of implication is in the nice distinction London (Heathrow) and 
London (Gatwick). According to the guide-book Gatwick is a well- 
known racecourse on the outskirts of Horley, an attractive residential 
town south of Redhill, 26 miles from London. Heathrow is 17 miles 
to the west. With such distances involved, surface transport is 
obviously a matter of the first importance. Until the British Transport 
Commission provides railway services, buses or cars will have to be 
used. 

It is true that at last the first necessary step, so long a time 
advocated in these columns, is now being discussed by the Govern- 
ment, namely the setting up of an independent authority to run both 
L.A.P. and presumably Gatwick. But the doing of this has been put 
off for so long that, before it can be done, there is likely to be an 
explosion over the lack of space for parking cars. 

Everywhere that one goes the inadequacies of L.A.P. are aired. The 
travelling public naturally are not particularly worried by the ultra- 
high landing fees about to be charged the airlines, though they 
naturally take a poor view of the wartime hutments that form the 
North side arrival and departure point. What the public is getting 
increasingly fed up with are the muddle and confusion over the parking 
of cars. Their tempers will not be mollified by the imposition of 
swingeing parking fees. 

It seems almost incredible that an airport could be laid out 17 miles 
from its metropolis and yet not be provided with adequate car space 
to allow the setting down and picking up of passengers. It certainly 
makes a nonsense of Government planning. 


Back to the Pilot 


The shattering impact of political decisions on technical develop- 
ment and aeronautical progress has been frequently experienced in this 
country. Increasingly, as the countries of the World integrate them- 
selves more closely with defence pacts and regional groupings, we in 
aviation must expect to experience the impact of political decisions 
made by other Governments. 

Last week President Kennedy in a special message to the US. 
Congress suggested substantial increases in the defence budget. This 
country is immediately affected by the changes in the U.S. plans for 
Skybolt, the air-launched ballistic missile for the U.S.A.F. which is 
also to be supplied for bombers of the R.A.F. 

This aspect and others are discussed on p. 358. An incidental 
point will be the impact of the decision to slow down on the B.70 
M=3 bomber. This must hearten the supporters in this country of 
the M=2.2 civil transport. Among them is Dr, Russell, whose latest 
views are dealt with at some length on p. 359 and p. 370. 

Another important outcome of the changed outlook in U.S. defence 
planning, as indicated by the President’s message, is the renewed 
emphasis on armament for conventional warfare. This must mean in 
turn a further retreat from the full reliance in this country on the 
deterrent weapon. Not only will the R.A.F. want its troop-carrying 
aircraft but it will need tactical aircraft. The day of the pilot is not 
done yet! 
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Matters of Moment 


Air University at Cranwell 

T has been decided to move the R.A.F. Technical College 
from Henlow and merge it with the R.A.F. College at 
Cranwell. Announcing this during his visit to Cranwell last 
week, Mr. Julian Amery, Secretary of State for Air, said that 
the proposed merger would take place in about three years’ 
time when additional equipment and buildings are ready. 

This integration of the two cadet colleges is intended to 
provide the Service with a complete “university of the air.” 
At the present time the R.A.F. College, Cranwell, comes under 
the administrative control of Flying Training Command, and 
the R.A.F. Technical College, Henlow, is controlled by 
Technical Training Command, 


More U.S. Missiles, Fewer Aircraft 


ANY of the defence decisions announced last week by 

President Kennedy of the U.S. have important implications 
for Britain. In a special message to Congress he suggested a 
wide range of defence changes. He asked for additional 
appropriations of $1,954 million, of which $650 million would 
be spent in the 1962 fiscal year. This would bring the total 
U.S. defence budget to $43,800 million. 

Programmes to benefit include Polaris submarines and 
missiles, which are to be greatly accelerated; the Minuteman 
ICBM, for which productive capacity is to be doubled, and the 
number of fixed-base squadrons is to be increased by 66% at 
the temporary expense of the mobile squadrons; the Skybolt 
ALBM, which is to receive an extra $50 million; the heavy 
bomber force—provision is to be made for one-eighth of the 
force to go on to continual airborne alert, with authority for 
the cost of a full alert if necessary; the Dyna-Soar, Midas, 
Advent, Defender and Discoverer space .programmes; and 
military airlift. 

Money is to be saved on the Titan ICBM, the last two 
squadrons of which are to be cancelled; the B-47 bomber, 
which is to be phased out faster than originally planned; the 
Snark missile, which is to be cancelled; the Mach-3 B-70 
bomber, of which only four prototypes are now to be built; 
the nuclear-powered aircraft, which is to be handed over to 
the Atomic Energy Commission as a “ non-defence research 
item,” the Eagle AAM, which is to be cancelled; 73 U.S. and 
overseas military installations which are to be closed. 

From the British viewpoint, the Skybolt and B-70 decisions 
are particularly significant. The Eisenhower cuts in Skybolt 
development have been restored and it now seems possible 
that this missile will become available for R.A.F. Vulcans as 
originally planned. 

The B-70 has had a chequered career and will no longer 
be developed as a bomber. Its advantages as a second-strike 


NEW AT DORVAL.—This large $30 million air terminal build- 

ing has been in use at Dorval Airport, Montreal, since the 

beginning of the year. Montreal is to be the venue later this 

month of IATA'’s first pyr 4 conference on supersonic 
aircraft. 
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system are not considered so much better than those of a 
cheaper missile or a B-52 with Skybolts as to justify expenditure 
of $358 million in the next fiscal year. The aircraft with its 
bombing and navigation systems will be developed on a limited 
scale ($1,300 million) to gain Mach-3 flight experience. 

The cut-back may well affect the U.S. attitude to the 
production of a Mach-3 airliner. Obviously the B-70 is to 
be developed at a relatively low priority and only limited flight 
experience will become available with the prototypes built. 
It would have been much easier to sell Mach-3 airliners to 
operators if these could have been backed by extensive Mach-3 
flight experience with military B-70s. 


Anglo-French Co-operation 


GREAT deal has been said in recent months on the 

desirability of closer liaison between the British and 
French aircraft industries. Co-operation is already firmly 
established; one of the most successful of current civil projects, 
the Sud Caravelle, was designed around the Rolls-Royce Avon 
and the nose of the Comet. British powerplants and accessories 
are installed in a number of French aircraft designs. 

Both airframes and engines of British origin have been 
built under licence in France in recent years, but hitherto, 
the return traffic of French aeronautical imports has been 
negligible. A few light gas-turbine powerplants have been 
procured, mainly for ground-starting units, and the only com- 
plete aircraft obtained from France have been a few Alouette 
helicopters for the British Army. There is of course the 
Turbomeca licence held by the Blackburn company. 

Co-operation is necessarily a two-sided process, and the 
absence of British orders for French equipment has been not 
through default in bilateral bargaining so much as failure 
to find specific products not already covered by existing designs 
in the U.K. With the sustained vigour of the French industry, 
however, this situation is changing. Whereas Britain is main- 
taining its unrivalled position as a _ supplier of large 
powerplants par excellence the French have some extremely 
attractive airframes to their credit. 

Of these, there is one which seems to be of interest to the 
Royal Air Force, whose versatile Canberras, except for the 
newer P.R. versions, are finally moving towards a_ well- 
deserved retirement. In due time, it has been officially stated, 
they are to be replaced by the BAC TSR-2 which, having yet 
to fly, is undoubtedly some considerable way from entering 
service. In the meantime, a replacement with M=2 capability 
is available in France and, as our report on page 367 indicates, 
the Dassault Mirage IV is now undergoing operational trials. 

As the spearhead of the French deterrent, the twin-jet 
Mirage IV is primarily intended for the strategic strike rdéle, 
using flight refuelling to obtain an operating range of about 
2.500 miles. It has already proved capable of a sustained 
supersonic “dash” at more than M=2 for over 30 minutes 
at a time, and is undoubtedly the most advanced design in 
its class now flying. It is to be in service with the French 
Air Force before 1964. 

In such circumstances it is understandable that our friends 
in France feel that the existence of the Mirage IV offers an 
opportunity to make the co-operation between our two 
countries two-way. The fact that the installation of Rolls- 
Royce turbojets would increase its striking radius only 
strengthens this French belief. 
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EASTERN TERMINAL.— 
Opening this month is the 
modern terminal building 
at Paya Lebar Airport, 
Singapore. The first in- 
ternational air show at 
Singapore is to be held 
from Apr. 8 to 16. 


Joining the Hawker Siddeley Board 


R. G. C. I. GARDINER, C.B.E., M.I.Mech.E., F.R.Ae.S., 
has been appointed to the Board of Hawker Siddeley 

Aviation, Ltd., as technical director (guided weapons). In this 
capacity he will be responsible for the co-ordination of all the 
company’s activities in the guided weapon and space fields. 

Born in 1916, Mr. Gardiner was educated at Westminster 
School and the de Havilland Aeronautical Technical School. 
After finishing his course in 1938, he became a member of the 
design office of the de Havilland Aircraft Co., Ltd. In 1943 
he transferred to the company’s Propeller Division as a 
designer and in 1945—by which time it had become de 
Havilland Propellers, Ltd.—he became its chief designer. In 
1947 he was appointed engineering manager and the following 
year became chief engineer. He was appointed to the Board 
of de Havilland Propellers in 1952 and in 1959 became 
technical director and chief executive of the Ballistic Missiles 
section. ( 

Having been responsible for the development of Blue Streak 
both as a military weapon and as a potential boost unit for 
space research statellites, Mr. Gardiner takes to his new 
responsibilities a wide knowledge and understanding of the 
problems involved in guided weapons and astronautics. 


Supersonic Airliner Features 


O official details have yet been given of the supersonic 
airliner for which the British Aircraft Corporation holds 

an M.o.A. design study contract. But a great deal of informa- 
tion can be deduced from the text of Dr. A. E. Russell's 
lecture before the Guild of Air Pilots and Air Navigators 
(reported on p. 372) and his answers to the discussion 
afterwards. 
Believed to be designated the Bristol] 198, this aircraft is 
designed for non-stop transatlantic operation cruising at Mach 
2.2 and carrying 120 passengers. It will be of narrow delta 


m= @ 


configuration with six engines, probably turbofans, having reheat 


which will be used only for transonic acceleration. The air- 
frame will be of comparatively conventional aluminium-alloy 
construction, but the sharp wing-leading-edges, air-intake lips 
and other parts subject to extreme heating will be of steel. 

For transatlantic operation its all-up weight is likely to be 
about 337,000 lb. Empty weight will be 152,000 Ib.; payload 
and crew, 33,700 Ib. and fuel load 151,000 Ib. During the 
crossing 124,000 Ib. of fuel will be used and the reserves of 
27,000 Ib. make up 8.1%, of the all-up weight, compared with 
10% for payload plus crew. 

All fuel will be carried in the wing and a simple baffle 
system will prevent excessive conduction of heat to it from 
the skin; complete insulation of tanks will not be necessary. 
Fuel will be used as a heat sink for cooling cabin air. The 
cabin differential pressure will be 11 p.s.i., equivalent to a 
cabin altitude of 5,000 ft. when cruising at 60,000 ft. Air for 
the cabin will initially be cooled by the engine boundary-layer 
bleed air, followed by a fuel-cooled heat-exchanger and then 
by a three-stage freon system 

Because of the high angle of incidence during take-off and 
landing, the nose will pivot to give a better view for the pilots. 
During cruising flight they will have no forward vision because 
the front windscreen panels will be covered by a visor to 
reduce drag and protect the panels from excessive heating. 

There will be automatic flight systems to cover all phases 
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of the flight including take-off, climb, cruise, descent and 
landing, according to Dr. Russell. These features will be 
incorporated mainly to allow savings in fuel reserves. But 
without automatics the aircraft will handle well, the main 
difference between it and conventional types being its roll-yaw 
coupling characteristics. 

Because of the high thrust/weight ratio, the aircraft will have 
a relatively short take-off run. Its landing run will be longer, 
but it will operate comfortably from a 10,000 ft. runway. Its 
take-off speed will be 185-190 kt. and its approach speed 140 kt. 
Auto-throttle will be used to aid piloting during the approach. 

To reduce noise after take-off the aircraft will accelerate 
rapidly to its minimum drag speed of 280 kt. and then reduce 
power and climb initially on just under a 5% gradient at 1,500 
ft./min. The climb will be continued at about 400 kts. E.A.S. 
to 25,000 ft., at a rate of 10,000 ft./min. Beyond this, speed 
will be held to Mach 0.95 until 460,000 ft. when transonic 
acceleration will be made. Cruise speed will be reached just 
under 60,000 ft. after covering over 500 miles in about 30 
minutes. 

On a 3,000 n.m. stage, the aircraft will cruise at Mach 
2.2 for the next 2,000 n.m. climbing 6,000 ft. during this time. 
During this stage the aircraft could, in emergency, decelerate 
to Mach | in 50 miles. At the end of the cruise the transonic 
deceleration will be made just below 50,000 ft. The complete 
journey, allowing for taxi-ing time, will be about 185 minutes. 

For the same direct operating costs as a subsonic type 
(apparently the Boeing 707), Dr. Russell estimated that this 
supersonic aircraft should have a first cost only about 17%, 
greater. In this case it can be calculated that each aircraft 
should cost under £24 million. If operating costs can be 
15% greater, the first cost could go up to just over £3 million. 


Hawker Siddeley Retirement 

ROM the Hawker Siddeley Group comes news that Sir 

William Farren, C.B., M.B.E., M.A., D.Sc., F.R.S., 
M.I.Mech.E., Hon. F.R.Ae.S., Hon. F.LA.S., technical director 
of A. V. Roe and Co., Ltd., and a director of Hawker Siddeley 
Aviation is to retire. According to the official announcement 
“having reached an age at which he finds the executive 
responsibilities of his position in the Hawker Siddeley Aviation 
companies an increasing burden [he] will shortly retire from 
active duties on the Board of Hawker Siddeley Aviation, Ltd., 
and A. V. Roe and Co., Ltd. He has, however, accepted an 
invitation to continue his association with Hawker Siddeley 
Aviation, Ltd., as a consultant.” 

Born in 1892 and educated at Perse School and Trinity 
College, Cambridge, Sir William started his aeronautical career 
in 1915 when he went to the Royal Aircraft Factory at 
Farnborough in charge of aerodynamic experiment and design. 
In 1918 he joined the technical staff of Armstrong Whitworth 
Aircraft and in 1920 became lecturer on engineering and aero- 
nautics at Cambridge—which post he held until 1937. 

In 1937 he was appointed deputy director of scientific 
research at the Air Ministry and two years later became 
deputy director of research and development (aircraft). In 
1940 he became director of technical development at the 
Ministry of Aircraft Production. From 1941-1946 he was 
director of the Royal Aircraft Establishment at Farnborough, 
after which he joined Blackburn Aircraft, Ltd., as technical 
director. He joined the Avro team in 1947 and was appointed 
to the Board of Hawker Siddeley Aviation in 1959, 
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THE AEROPLANE 
and ASTRONAUTICS 


Excellent Export Figures 


N the first two months of this year aircraft-industry exports 
were worth £25.3 million, nearly £2 million more than for 
the same months of 1960 and only £280,000 less than the record 
1959 January/February total. The aero-engine exports of £14.3 
million were about £4 million above the previous record for the 
first two months of any year, which was achieved in 1960 
Dollar sales accounted for more than £11 million of the total, 
the value of aero-engines and Vanguard airliners delivered to 
Canada amounting to about £54 million. Exports to the United 
States, mainly of aero-engines, accounted for the remaining 
£54 million. 


Above 32 Miles 


RECORD height of 169,600 ft. was reached by an X-15 

research aircraft on Mar. 30. This was 33,100 ft. higher 
than an X-15 had flown before. Joseph Walker, chief engineer- 
ing test pilot of NASA, flew the aircraft and experienced two 
minutes of weightlessness at the top of the climb. 

Two difficulties were experienced. The XLR-99 rocket motor 
cut out momentarily just after the X-15 was dropped, and 
the aircraft experienced very severe buffeting when it was 
decelerating. 

Walker is reported as saying “I have never experienced any- 
thing like it. | and the airplane window were going in opposite 
directions.” A rapid inspection of the aircraft revealed no 
structural damage. 


From VC11 to BAC-111 


ECENT discussions between the British Aircraft Corporation 
and airline representatives have led to development of a 
new short-haul jet transport project known as the BAC-111 
(the “ One-Eleven”™). This project supplements, rather than 
replaces, the BAC-107 from which it is derived. The 107 was 
originally designed by Hunting Aircraft some four years ago 
as one of the first really short-haul jet projects; it was then 
based on two Bristol Orpheus engines and accommodated about 
50 passengers. Subsequently, after Hunting joined the British 
Aircraft Corporation, the design was developed, in collaboration 
with the Vickers project and sales teams, to have Bristol 
Siddeley BS75 turbofans, a rather larger fuselage and other 
features already adopted by Vickers on the VC10 family. 
Although the BAC-107 has been favourably received by many 
airlines, the views of a substantial number have now led to 


ZERO-ZERO.—The first live ejection in history at zero height 

and zero speed was made by Mr. W. T. H. Hay at Chalgrove on 

Apr. 1 with a rocket-assisted Martin-Baker seat (top). With 

the initial impetus of the ejection gun, the rockets gave a peak 

altitude of more than 300. ft. to Mr. Hay, who is seen 

(above) being congratulated by ee Martin, after his 
vertical take-off. 


development of the BAC-111. A little larger—for ranges of 
1.500 miles rather than 1,000-miles—the BAC-111 could also 
be available earlier by using Rolls-Royce Spey (RB 163) engines. 

One consequence of the B.A.C. decision to go ahead with the 
BAC-111/BAC-107 projects—probably as a joint private 
Government venture—is likely to be that the VC11 medium-hau] 
member of the VC10 family will not now be built. At least 
one airline had taken firm options on the VCI1, but BAC 
needed a substantial number of orders before committing this 
type to production. 


Air Matters in Parliament 


L.A.P.—Time for Independence 


N the House of Commons in the small hours of Mar. 24 (at 
2.35 a.m. in fact) Sm A. V. Harvey (Cons, Macclesfield) again 
raised the thorny issue of charges and facilities at London 
Airport, in view of the Minister of Aviation’s declared intention 
to raise landing fees by 334% in April. Charges generally were 
raised by 50% in 1957 and by a further 28% a year ago, and 
the new increase will result in a fee of £243 for landing a 
Boeing or Douglas jet airliner. This, he said, will compare with 
a fee of £138 in New York, £115 in Paris, £117 in Brussels, £102 
in Rome, £74, £71, £58 and £50 in Copenhagen, Frankfurt, 
Zurich and Amsterdam respectively, and £139 in Hong-Kong. 
In the absence of evidence to the contrary, he believed London 
had the unenviable distinction of possessing the most expensive 
airport in the World, with the possible exception of Khartoum. 
With our enormous scale of charges one might at least expect 
to see some first-rate amenities. But in point of fact London 
Airport facilities in general were deplorable—for instance, car 
parking was notoriously chaotic, and to reach cars awaiting 
them, incoming passengers had to carry their bags across railway 
sleepers, sometimes in the dark. The only remedy produced by 
the Ministry was to raise parking charges to an exorbitant level 
which was no remedy at all. The truth was that London 
Airport was already out of date. 

It was obvious that the costs of running our airports were 
considerably higher than those of other countries, and for this 
he blamed the present régime of Government management. 
An independent authority, he argued, would be comparatively 
free from Parliamentary pressures and better able to deal with 
labour problems. It would also be free from cumbersome Civil 
Service procedures. 

The forthright denunciation drew from Mr. GEOFFREY 
Rippon, Parliamentary Secretary to the Ministry of Aviation, 
an admission that the operational basis of our internationally 


used airports is now under review and that the question has 
to be decided whether or not the time has come to hand over 
responsibility to some form of independent public authority, 
perhaps analogous to the Port of London Authority. 

So far, so good. But Mr. Rippon went on to the matter of 
charges at London Airport, and here he was distinctly less 
happy. For some reason best known to itself, the Ministry of 
Aviation makes a coy dive for base every time airport charges 
are mentioned. Once again the House was treated to the evasive 
statement that it is impossible to produce comparative analytical 
figures for our own and foreign airports owing to arbitrary 
inclusion in the case of the latter of ancillary and extraneous 
services in landing and other charges—for example, the basis 
of compilation of charges at New York is, it is alleged, unknown 

and that therefore the fees cited were meaningless in this 
context. 

Now this strikes us as plain humbug. Either the charges at 
London Airport are justifiable or they are not. If they are not, 
then turn the place inside out, find the open plug-hole and stop 
it up. If they are, then produce some supporting evidence, and 
scotch the widely held impression to the contrary. We are 
not convinced that it would overtax the ingenuity, or break 
the health, of some properly qualified investigator, were such 
a one deputed, to produce comparative statistics. 

As to transferring the conduct of London Airport, and 
perhaps Gatwick as well, to an independent public body, this 
is a step we have consistently advocated. 

The running of a major international airport is a business 
in its own right and calls for specialist management in the 
highest degree. It is, or should be, essentially a small-profits- 
quick-returns concern, with an enormous turnover. As in all 
such undertakings, even venial acts of maladministration, if 
multiplied and persisted in, can effectively turn what should 
be a resounding profit into a devastating loss. To put it bluntly, 
we have a feeling that the problems involved have got beyond 
the capacity of the present administration—and that is intended 
to cast no slur upon those who are doing their best in difficult 
circumstances. And this may well be at the root of failure 
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to justify present fees—or so one may be pardoned for 
suspecting in view of official reticence. 

As we see it, the way out is to set up an executive controlling 
body with autonomous authority within a mandated sphere of 
action. The long-term objective of the controlling body must 
be ultimately to make the airport self-supporting without 
recourse to subsidy, and all policy must be dictated with this 
end in view. Commercial accounting procedure must march 
pari passu with events, and not lag a year behind as seems an 
inevitable concomitant of nationalized industry; strictest 
economy is vital, but not to the point of impairing the value 
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for money of the end-product; and planning must be informed, 
forward-thinking and exhaustive. The project will obviously 
require unfettered application by the best—and therefore the 
dearest—brains available. Paradoxically therefore, for a start, 
are the executive salaries at present paid at London Airport 
high enough to ensure the rigid overall economy of operation 
so direly needed? 

London Airport is inescapably one of those prestige institu- 
tions on which we are judged overseas. On this score alone, 
it must be placed on a sound basis. And the time to set about 
the task is—NOW.—o.w.H.c. 
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Pai, Mager 


British-designed and built, 
having American engines, 
this Sunderland Mk. V, 
ML 824, is being flown by 
an aircrew of the French 
Naval Air Service to its 
last resting place at 
Pembroke Dock (above), 
to serve as a memorial. 
It saw operational! service 
with the R.A.F. and Royal g 
Norwegian Air Force as a ; 
Mk. Ill. Delivered to the 

French Navy in that form 

in 1951, it was modified 

to Mk. V standard in 1954. 


Photographs copyright 
“The Aeroplane and Astronautics” 


Memorial at Pembroke 
EPRESENTATIVE of all the Sunderlands which fought 
so worthily over so many seas, in the Korean war, as in 

the wars against Germany and Japan, a Sunderland Mk. V, 
ML 824 of the French Naval Air Service, flew into Pembroke 
Dock on Mar. 24. It had come, escorted by two Shackletons 
of Coastal Command, from Brest, the gift of the French 
Government as a result of the persistence of Mr. Peter Thomas, 
who launched his campaign to save a Sunderland last 
September. 

The ceremonial handing over by Commander Paul Lutherean 
was watched by Mr. Oswald Short, the last survivor of the 
three Short Brothers whose pioneering efforts had provided, 
first Imperial Airways with the Empire Boat and then the 
R.A.F. with the class of flying-boat which did so much in the 
hands of Coastal Command to defeat the submarines. The 
ceremony was attended by the present A.O.C.-in-C. Coastal 
Command, Air Marshal Sir Edward Chilton, and also by several 
officers who flew in ML 824 during the War. 

Originally flying with No. 201 Squadron from Pembroke 
Dock and Castle Archdale, Northern Ireland, the flying-boat 
was later taken over by No. 330 (Norwegian) Squadron and 
then by the French Navy 

The last operational flight by an R.A.F. flying-boat was made 
by a Sunderland of No. 205 Squadron on May 15, 1959. 

ML 824 is to be preserved ashore at Pembroke Dock to 
serve aS a memorial of the part played by the five marks of 
Sunderland in 21 years of continuous service. Sunderlands of 
Coastal and Middle East Commands were credited with 28 
confirmed submarine “kills” and shared with Allied surface 
craft the responsibility for the destruction of seven others. 

The men that they rescued from Crete and Greece are not 
likely to forget the part that Sunderlands played in saving life, 
either. 

The R.A.F. fiying-boat could fight for its own life too. On 
one occasion a Sunderland shot down three out of eight attack- 
ing Junkers Ju 88 fighters. Some Sunderlands had a specially 
devised installation of machine-guns in the leading edge of the 
wing which proved its worth in dealing with gun-crews on 
U-boats. 
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and ASTRONAUTICS 


Aviation News in General 


MORE CARIBOUS.—The U.S. Army 
has ordered 10 more DHC-4 Caribous, 
and has now placed firm orders for 61 
out of a total requirement said to be 300. 
With eight for the Ghanaian Air Force 
and five for the R.C.A.F., sales of this 
Canadian sToL transport to date 
total 74. 


AUSTRALIAN MIRAGE.— According 
to Mr. McEwen, acting prime minister, 
the Australian Government aircraft 
factory at Melbourne will be given the 
main responsibility for manufacturing the 
Dassault Mirage fighter for the R.A.A.F. 
The Commonwealth Aircraft Corporation, 
also in Melbourne, has been invited to 
build the engine and about one-third of 
the airframe. Final assembly and flight- 
testing will be at the Government factory. 
Choice has yet to be finalized on the Atar 
or the Avon engine for the R.A.A.F. 
Mirages; trials with the Rolls-Royce unit 
are proceeding very satisfactorily in 
France. 


MEXICAN UTILITY.—Maiden flight 
of the first Mexican-built LASA-60 was 
on Mar. 21 from the Lockheed-Azcarate 
airfield at San Luis Potosi. Designed and 
developed by the Georgia division of the 
Lockheed Aircraft Corpn. it was due to 
be produced by Macchi in Italy and 
Lockheed-Kaiser in Argentina. Power- 
plant is a 260-h.p. turbo-supercharged 
Continental engine. 


BREGUET AT LE BOURGET.—A 
full-scale mock-up of the stot Breguet 
942 will be exhibited at the Paris Aero 
Show in Air-Inter colours. This version 
of the Breguet 94 family (see our 
previous issue) has a 45-seat interior with 
folding seats, and was developed jointly 
by Air-Inter and the French Railways 
(S.N.C.F.). Air-Inter is the French 
domestic operator, at present using air- 
craft on charter from Air France, U.A.T. 
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ROLL-OUT.—First of the 200 CF-104s for the Royal Canadian Air Force was rolled 

out at Canadair Ltd., Montreal, on Mar.27. The Canadair CF-104 strike-reconnaissance 

aircraft will enter service with the R.C.A.F. No. 1 Air Division, which operates with 
NATO forces in Europe. 


and T.A.L.; its future requirements were 
recently stated to include two turboprop 
types, seating about 15 and 40 passengers 
respectively. 


HS.-NORD VTOL.—According to 
the vice-president of Nord-Aviation, the 
company has abandoned its own project 
for a NATO v/sTow §tactical-support 
fighter and has associated itself with 
Hawker Siddeley in this venture. 


NEPTUNE REPLACEMENT.—The 
first production Lockheed P3V-1 for the 
U.S. Navy, the anti-submarine aircraft 
derived from the Electra, has been rolled 
off the assembly line. 


PRESSURIZED S. BROUSSARD.— 
Plans for a pressurized version of the 
Max Holste Super Broussard were 
recently completed. Development of this 
MH. 262 version is to be financed by the 
S.G.A.C.C. and it will be offered in 
parallel with the MH. 260. 


BETTER BELL.—The Bell 47G-3B, 
which will be marketed commercially 
in May, has a better performance than 
any of the earlier 47 series helicopters. 
It is powered by a Lycoming TVO-435 
engine fitted with an AiResearch T-1I1 
exhaust-driven supercharger which gives 
a 260 h.p. take-off rating. 


POLARIS LAUNCHER. — USS. 
“Theodore Roosevelt,” the fourth 
nuclear submarine to be equipped with 
Polaris SSMs, made its initial test firings 
of these missiles on Mar. 23. 


REDSTONE TEST.—A _ development 
test of a Mercury-Redstone launching 
vehicle was made from Cape Canavera] 
on Mar. 24. Intended to prove certain 
modifications to the rocket system in the 
light of earlier Mercury-Redstone flights, 
the vehicle, which carried a dummy 
Mercury capsule, reached an altitude of 
115 miles and landed 311 miles down- 
range. 


HAWKER P.1127.—First official three- 
oe view drawing of the P.1127 vToL strike 
* reconnaissance aircraft. Latest photo- 
graphs have shown the prototype flying 
without the wing trailing-edge section 
inboard of the flaps. Dimensions are: 
overall length, 41 ft. Zin. ; overall height, 
10 ft. 3 in. ; span, 24 ft. 4 in. 
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WAITING ON BONN.— According to 
reports, the realization of a European 
heavy satellite launcher based on Blue 
Streak will depend entirely on _ the 
reactions of the German _ Federal 
Republic. Italian participation has been 
made conditional on Germany's agree- 
ment, and the Scandinavian countries 
appear to be holding back until the 
German position is made known. 


Commercial Aviation Affairs 


ECCENTRIC ORBITER. — America's 
Explorer X, or P-14, satellite which was 
launched into orbit having an apogee of 
more than 100,000 miles and a perigee 
of about 100 miles on Mar. 25. Launched 
from Cape Canaveral by a Delta rocket, 
it will study the Earth’s magnetic field 
and the effects of solar plasma. 


A.T.L.B. CHAIRMAN.—Prof. D. T. 
Jack, C.B.E., has been appointed chair- 
man of the Air Transport Licensing 


Board with effect from Apr. 1. Prof. 
Jack is an economist with a_ long 
experience of trade disputes and was 


chairman of the Court of Inquiry into the 
London Airport dispute in 1958. He is 
professor of economics at the University 
of Durham. 


L.A.P.’s 11,000 ft.—The extended 
No. 5 runway at Heathrow was opened 
to traffic on Mar. 27 (see our issue of 
Mar. 17, p. 279). The first 1,100 ft. of 
a fast-turn-off taxiway has been con- 
structed and the runway now has an 
IATA-approved  low-visibility landing 
light system which provides centre-line 
guidance throughout the runway length 
and inset “ barettes ” for 3,000 ft. at each 


ae 
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MORE SPACE FUNDS?—President 
Kennedy asked Congress on Mar. 28 for 
authority to spend over $125m. more on 
America’s civilian space programme. He 
particularly emphasised the importance 
of developing the Saturn C-2 booster, 
which would be capable of putting 22-ton 
payloads in orbit around the Earth, or 
of sending men on a two-way recon- 
naissance flight around the Moon. 


THE AEROPLANE 
and ASTRONAUTICS 


RUSSIA’S ASTRONAUT.—ALt a Press 
conference held at the Soviet Academy 
of Sciences in Moscow on Mar. 28, it 
was stated that technically a man could 
have been launched into space last year. 
Soviet scientists did not consider it 
necessary to conduct short-range manned 
ballistic flights as a preliminary to 
sending a man into orbit. But no man 
would be sent until * safety is guaranteed.” 


end. Visual glide-slope indicators have 


also been installed for use on_ this 
runway. 

PILOT FATIGUE. The Flying 
Personnel Research Committee of the 


Air Ministry is to investigate the work 
load and working conditions of B.E.A. 
pilots. This follows the disagreement 
between BALPA and the Corporation 
over the latter’s summer schedules, The 
Association has agreed to defer any 
action until the investigation, which will 
take about a year, has been completed. 


U.S.-RUSSIA TALKS.—The USS. 
State Department has offered to open 
talks with Russia this month on a direct 
commercial airline service between 
Moscow and New York. The opening 
of these talks was postponed last July. 


COMETS TO ADEN.—On Apr. 6 
(today), B.O.A.C. is due to operate the 
first turbojet service between London 
and Aden. Comet 4s will replace the 
Britannias previously used and a stop is 
being made at Cairo instead of 
Khartoum. 


CABIN COMFORT.— 
Mockup of the interior of 
the Boeing Vertol 107-2 as 
it will be supplied to New 
York Airways. Seating 25 
passengers this type is to 
enter service during the 
summer. 


FOURTH ON ATLANTIC.—In 1960 
K.L.M. retained its position as fourth 
busiest passenger-carrier over the North 
Atlantic with a total of 179,000 passen- 
gers—or 9.3% of the 1,919,750 passengers 
carried by IATA’ member §airlines. 
K.L.M. carried 8,857 tons of freight—or 
19%, of the IATA total—and ranked 
third as a North Atlantic cargo carrier. 


AID FOR AIR MALI.—The Ministry 
of Aviation has bought three of B.E.A.’s 
DC-3s at a total cost of £70,000 and made 
a gift of them to the State of Mali for 
its new airline. 


A CZECH DISASTER.—An Ilyushin 
Il-18 operated by the Czech C.S.A., on 
a flight from Prague to Bamoko (Mali 
Republic) crashed near Nuremburg on 
the night of Mar. 28. All 52 occupants 
were killed. Preliminary reports spoke 
of an explosion before the crash, and 
the possibility of sabotage was being 
investigated. Il-18s were grounded last 


year after an Aeroflot aircraft crashed 
as a result, according to reports, of a 
wing fire caused by engine combustion 
chambers burning through. 


H.S.A. CONTRACTS.—New military 
contracts manager of Hawker Siddeley 
Aviation, Ltd., is Mr. E. F. T. Jenkins. 
Apart from war service he has been 
continuously engaged on contract work 
in the aircraft industry since 1936. He 
joined Hawker Aircraft, Ltd., as contracts 
manager in 1952. 


BALPA’S CHAIRMAN,.—Capt. W. D. 
Wellwood has been elected chairman of 
the British Air Line Pilots Association 
in succession to Capt. D. F. O'Sullivan. 
Capt. S. L. Arnold-Boakes has been 
re-elected as vice-chairman. Capt. Well- 
wood has been an instructor with 
B.O.A.C.’s Britannia 312 Flight and is 


now on 707 Fleet conversion. After 
war-time service in the R.A.F., which 
included test-flying duties with the R.A.E. 
at Farnborough, he joined British South 
American Airways and transferred to 
B.O.A.C. when the two corporations 
were amalgamated. 


TEDDINGTON DIRECTOR. Mr. 
V. M. G. Bennett has been appointed to 
the board of Teddington Aircraft 
Controls, Ltd. He will be divisional 
director in charge of sales of the aircraft 
and bellows divisions. Previously chief 
executive of the latter division he fills 
the vacancy caused by the resignation of 
Mr. J. E. Griffiths. 


CHANGES AT PORTSMOUTH.—Mr. 
S. P. Escott, managing director of 
Portsmouth Aviation, Ltd. since 1957, has 
become chairman of the company. He 
succeeds Lt. Col. G. B. Clarke who has 
retired from this position but continues 
to be a director. Mr. N. H. Nash, 
technical director, and Mr. F. Wilkinson, 
works director, have been appointed joint 
managing directors. 


NICKEL DIRECTORS. — Mr. 
H. W. G. Hignett, managing director of 
Henry Wiggin and Co., Ltd., and M. Jean 
M. Dhavernas, have been made directors 
of The International Nickel Co. (Mond), 
Ltd. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


Postponed Free-for-all 


T the eleventh hour the scheduled North Atlantic airlines 
have agreed, through IATA, to postpone the open-rate 
cargo situation by retaining existing rates until Jne. 30. These 
were due to expire on Apr. 9 and most of the airlines had 
announced their own proposed rates for Apr. 10 onwards. The 
date of the resumed IATA traffic conference has yet to be 
announced. : 
The probability of agreement on scheduled-service Atlantic 
cargo rates will be greeted with what are usually known as 
mixed feelings by shippers, consignees and airlines. A free- 
for-all, with widely differing rate structures, would have been 
a confusing situation—but one which was likely to give the 
air-freight business a necessary fillip. A truce was probably 
inevitable once the U.S. Civil Aeronautics Board had required 
the three American airlines (see last week's issue, p. 337) to 
submit a common tariff. 


And Now Nigeria 


N spite of earlier beliefs that the independence of the 
Federation of Nigeria (since Oct. 1, 1960) would not change 
the status of Nigeria Airways, this is, after all, to become a 
wholly national carrier. Elder Dempster Lines and B.O.A.C. 
have now offered to dispose of their shareholdings to the 
Nigerian Government and this offer has been accepted. 

Since October, 1958, Nigeria Airways has been operated by 
WAAC (Nigeria), Ltd., in which the Nigerian Government 
has held 51%, Elder Dempster 323% and B.O.A.C. 164% of 
the shares. The company was formed after the independence 
of Ghana and the break-up of the original West African 
Airways Corporation. B.O.A.C. has been operating long-haul 
services with Britannias on lease, while local services have been 
operated with DC-3s, seven of them owned by Nigeria Airways 
and three, more recently, on short-term charter from B.E.A. 


B.O.A.C. and Self-insurance 


HE trend nowadays seems to be for airlines to try to carry 
at least a part of their own aircraft insurance so that the 
inevitably high (and rising) premiums can be kept as low 
as is reasonably possible. In previous years B.E.A., for 
instance, has carried all its own ground risks, and this year 
the corporation is carrying 75% of its flight-risk insurance. 
B.O.A.C. has now gone so far in the self-insurance business 
as to decide that, though the Boeing 707s and Comet 4s must 
continue to carry full normal insurance, the risks on the 
remainder of the fleets (all propeller-driven aircraft) could 
sensibly be carried by the corporation itself. Its brokers 


TEUTONIC PAIR.—Seen together for the first time in this 
new air-to-air study are the largest and smallest members of 
the Boeing jet family—the Conway-engined 707-420 (nearest 
the camera) and the JT3D turbofan-engined 720. Both these air- 
craft are for Lufthansa, which has also ordered the Boeing 727. 
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were accordingly asked to obtain the best terms they could 
for the turbojet fleets. 

The premiums on a fleet of the size of B.O.A.C.’s obviously 
add up to a sizeable sum. In the corporation's 1959-60 report 
and accounts a figure of £2,567,580 appears under the heading 
of “ fleet insurance * and this amounted to something like 4% 
of the total fleet assets, less amortization. 

This partial self-insurance is the kind of compromise which 
might have been expected. The complete loss of a long-haul 
turbojet will involve a replacement value of £2 million or 
more for the aircraft alone, and a relatively minor accident 
—such as that involving the 707 which ran off the runway 
at London Airport last December—can nowadays cost some- 
thing like £500,000. In addition, there are passenger and third- 
party risks to be covered and a major disaster could cost the 
underwriters a great deal more thar the £24 million or so 
which has been paid annually in premiums by the corporation. 


Board Decisions 


ence have been granted by the Air Transport Licensing 
Board in respect of the nine applications heard at the first 
two public hearings (see our issue for Mar. 23. p. 313). The 
licences are for eight inclusive tour services by Air Safaris 
and one by East Anglian Flying Services, and they have been 
granted as applied for with only one very minor exception. 
The objectors who appeared before the Board at the hearings 
have therefore been unsuccessful. 

The latest issue of Civil Aviation Licensing Notices contains 
news of several new applications for scheduled services by 
independent operators. These include a series of applications 
from Overseas Aviation, in which the use of Argonaut, 
Ambassador, Viking and Heron aircraft is specified initially, 
and Viscount 800, Vanguard and Trident later. The routes con- 
cerned are Jersey-Birmingham-Newcastle: Jersey-Manchester- 
Glasgow; Jersey-Bristol-Liverpool; Edinburgh/Glasgow-New- 
castle-London; London-Jersey; Prestwick-Belfast; Jersey-Cardiff- 
Dublin: and Belfast-Liverpool-Tarbes. 

Among the new applicants for inclusive tour services are 
Trans European Aviation, Ltd., and Falcon Airways, both using 
Constellation L-O049Es. Westpoint Aviation has withdrawn its 
application for an internal tour service to Exeter (see our 
issue for Jan. 27, p. 87). 


Accidents—A_ Better Quarter 


LTHOUGH a three-month period is too short to be used 

as an indication of overall trends, it is encouraging to record 

a marked improvement in the fatality rate in transport aircraft 

in the first quarter of 1961. A preliminary survey indicates 

that 173 passengers were killed on scheduled airline operations, 

or exactly half the total in the first quarter of 1960. The 
comparative fatality statistics are as follows:— 

Jan.-Mar. Jan.-Mar. 

1961 1960 


Scheduled operations :— 


Passengers 5 je ~ aa: Wao 346 

Crew ae 2 a oa ~ 39 42 
Non-scheduled and training :— 

Passengers ae ae i = 3 4 

Crew ai 21 10 


The unhappiest aspect of the 1961 record to date is that it 
has included the first major accidents to the DC-8 and Boeing 
707 in regular service. In the Aeronaves DC-8 take-off accident 

(Continued on page 365) 
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and ASTRONAUTICS 


Jack Milligan buys a business plane 


(Sales Director, Layton-Ross (Overseas) Ltd) 


onlin slice ait. sian neaia 


The Board took a bit of persuading, but J.M. had figures to back him. Look, he told 
them, we've a factory in South Wales and another on Clydeside, we’ve associates in 
Turin, Zurich, Dusseldorf, we’ve suppliers in Israel, Turkey, Iran. As for our clients, 
they're everywhere you can think of. With our executives spending most of their time 
shuttling to and fro between one and the other, this new plane will be an economy, 
not a luxury. 

But why, one of the directors wanted to know, did J.M. propose they should buy it 
through UDT ? Jack explained : it’s the most convenient way. The purchase becomes 
a simple entry in the accounts, with only a small need for any capital outlay. A 
sensible way of doing things, the Board agreed. 


UDT helps executives to fly themselves 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED » UNITED DOMINIONS HOUSE + EASTCHEAP +» LONDON - EC3 


c 


z = .* oes ‘y Sota pan ) a on he 
ee a Pat 
ee vk 
aes ; as ; Derr ee 
_ ; — ~~ a i iceererreeeeeees —— — r ee . _ ¢ — an 
OF NERS eet Ss ea Na ee Ro ae 
fea 
Robs 
: - 
< 
acm 
7 
i : 
Boy. 
a, 
: ies 
Fs eee 
; pee 
op 
On 
a) 
_ woe, 
ie 
aH 
: 
ye. 
E +i 
ra.” ice 
‘ ¥ 7 
5s ] ai. 
4 < P j al. 
{ ete 
= as 
t gs Ee 
4 sii 3 vce 
h P = = ' vie 
a - ” ree = Be 
- : nas 
} mmc mma ta | by: 
q ’ me = = site 
; - s } fe 
ze } 4 
: = = 
| rai cl 
: 3 . _ ee 
z. * * a 7 3 an 
3 Pe * 4 3 . 23s i a: 
; . : a“ oi ea 7 ice 
3 “ : a + es iS 3 . ~~ a 
u ES -~_ - Brea - 2 Payee Pea ‘a 
— : ie eS me Pe Be oa cenite ees iy 
4 PER ay te he ele - > 2 Ee 42) ee se 
q fe NG : — mE: ae ‘ 2 SA eee : “Fy 
4 sent. WG pe ape oS Or eimateenese es 2: eee ; 
. ee Se ae —— m = 
- ay a : 2vehscees += —s Ds ae 
‘ re F tees ay 8 a ee) : a rn < & 
; - “ - . Ee 5 3" - i ie 
“Eas a aes Oe aera BB. 
j = = an treppemaagy att alae tt i ‘ns 5. 
: ; = ee : rigs > hee 
pm ¥ ce oS ; aioe eee ia ae 
j x , 3 hee nage OY ae Oc Rye ae a Be ge ee ita RK > ee peta” 7 
BSc ea ee eR SS Sega : 2 
a Pay eee Fe ees, 2k a ee i” ——- = cma wx iy 
~ i 
“ i, Rae pe oes 
; - f p ‘me ssclaieeilin 
a bd eee oe 
S " ie ae 
# mY gS ae P Pee ee : fy - 
—— ae Drain Y ; “e 
d 4 ys : s! go “¢ 
be 4, Oe Sie he aa Pir ti 
: Re 4 a, en NS Be 
; : : ae ‘ tenis Re EF 5 
} Re as ae 
3 Tape in eae Sites a 
" oo, get gage es 
A Set " ~ Ce tT Be 
i >... ” tre gan SG 
y — a ys. Sa ee 
wh ae * ak 
F : a a 2) ty fe -o 
4 ‘ ; ~ Sage Bos ye) 7 
: ea aaa ae ae: 
ee a + Hs sh Bak 
Z te -. bee et Sl 
ra é ‘f. Feta My : Fs 
ast’ — “el 6 ita We he 
. . ‘ ae ‘ae tan oy i 
f ae ? . — * iy ae ae 
. = Eon ee eee > ai, 
. —' ws ' eee yi, 
a il eh Se 
ts i i‘ ‘age i i oe 
» x ’ ) 
'~S — *, ba a Ce 
p 2 . ~*~ > (i ae A Wie ne oy 
« ; f » ‘ hes. 2 dn ‘ _ eae algal : 
a @ z. 3 Pe, + Be + ead " a 
: el a” “~~ ~ a gt 9 a Ass 
- are al. > ry i = aes = =  —_ nage ee a 
. a e 4d — os Ca &y 
; a - a ee ge eS Oi Pee % 
{ pA "5 Stee oa RES ae eee ti ee t e lls ae SE ng 
f ;} ee 
om 
oi: 
Riki: 
3 . . —— - OOO OOEOEOEOEAEeooee — _ 
, 3 ee : gy 
i ee ee ogg 


THE AEROPLANE 
and ASTRONAUTICS 


APRIL 6, 1961 


3 AFTER SALES 
SERVICE 


BEGINS BEFORE 


6 ways before 


@ Recommendations for maintenance 
and overhaul spares prepared and issued 
to fit operational plan. 


@ Spare parts list issued with prices 
that hold firm. 

@ Spare parts manufactured and 

i stocked for operators’ initial 

requirements. 


ay @ Service and maintenance instructions 
issued to enable operations to be 
planned. 


@ Overhaul tools and test rigs designed 
ahead of need. 


@ Operators personnel trained during 
flight planning stage. 


vA 


Rotax can offer the 
aircraft industry a unique 
After-Sales Service 

that encircles the world 
—unique because it 


begins before the sale! 


8 ways after 


@ Liaison visits from service engineers. 

@ Service engineers on call at main Airports 
throughout the world. 

@ Prompt action taken in diagnosing trouble 
and investigating defects. y 

@ Service bulletins issued. 

@ Overhaul facilities available to 
operators in the U.K., Australia, 

Canada and U.S.A. 

@ Advice and assistance given by a network 
of Service Agents who are situated in 
most parts of the world. 

@ Repair and salvage schemes for 
use for operators. 

@ Over-the-counter exchange schemes 
made available. 


ROTAX LIMITED, Willesden Junction, London, N.W.10. 
LUCAS-ROTAX (AUSTRALIA) PTY., LTD., Melbourne and Sydney, Australia. 


LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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POTEZ PROTOTYPE.—Ready to begin its flight trials at Toulouse, the Potez 840 (see our issue for Mar. 23) is an attractive 
16-seat French feederliner with four Astazou turboprops. 


Air Transport ... . 


(Continued from page 364) 


at Idlewild on Jan. 19, no passengers were killed, but the 
crash of a Sabena Boeing 707 on Feb. 15 near Brussels cost 
the lives of all on board—-61 passengers and the crew of II. 
Another Boeing 707 was destroyed on an American Airlines’ 
training flight on Jan. 28, with the loss of the crew of six. 
The reasons for the Aeronaves and Sabena accidents have still 
to be established, but it appears that the American Airlines’ 
Boeing shed one or more engine pods in an _ over-violent 
manceuvre. 

The Sabena crash was the worst of the quarter. Others 
involving passenger fatalities on scheduled operations included 
a Finnair DC-3 on Jan. 3. two Garuda Indonesian DC-3s, on 
Jan. 24 and Feb. 3, an L.A.V. DC-3 in Venezuela on Mar. 10 
and a C.S.A. Il-18 on Mar, 28. 

Several non-fatal accidents also made the headlines in the first 
quarter. Of these, the most spectacular was the B.O.A.C. 
Comet 4 which brushed trees on high ground when off-course 
during an approach to Fiumicino, Rome, on Jan. 25. Three 
Boeing 707s were damaged in landing incidents, of which the 
most serious was a ground loop by a Braniff aircraft at Houston 
on Feb. 25 following a reported undercarriage failure. Slight 
damage was suffered by an Air France 707 at Orly on Jan. 3 
and a South African 707 at Kloten, Zurich, on Jan. 31, both 
of which overran the runway; the latter was the same air- 
craft which had been more severely damaged at Nairobi on 
Oct. 30, 1960. 

Three piston-engined airliners were completely destroyed in 
non-fatal accidents during March, two of them by fire. The 
first of these incidents was on Mar. 6, when an Iberia L-1049E 
Super Constellation hit a wall at the end of the runway at 
Sao Paulo; the undercarriage was damaged and the aircraft 
caught fire on landing, but all passengers and crew ‘eft without 
injury. On Mar. 20, a Seven Seas DC-4 on a charter flight 
from Bombay to Bangkok suffered a total power loss and was 
damaged beyond repair in a forced landing near Nagpur. The 
crew of five escaped. In a touch-and-go landing at Shannon 
on Mar. 26, a Cunard Eagle DC-6C crashed and caught fire: 
the crew of six escaped. 


Attracting the Mass Market 

OME idea of the fares which could be economically charged 

by airlines when using written-down, but still reasonably 
modern, piston-engined aircraft can be gained from two recent 
offers of group travel facilities between Europe and the U.S.A. 

Three weeks ago (see our issue of Mar. 23, p. 312) Saturn 
Airways, a U.S. certificated supplemental carrier, advertised a 
one-way fare, Europe-U.S.A., of £29 3s. 6d. for each of 90 
passengers in a DC-6B. 

Now Flying Tiger Line is offering U.K./Europe-New York 
flights at a return fare of £35 8s. based on 118 passengers in 
L-1049s. This fare will apply from any airport in the U.K. 
which is operationally suitable for Super Constellations, and 
from Paris, Brussels, or Amsterdam. 

Admittedly, this passenger load will involve very high-density 
seating arrangements, but the fare includes free hot meals in 
flight and, more important, an allowance of 50 ib. of baggage 
per passenger. At this level of fare nobody is going to 
complain too vigorously about lack of leg-room or elbow-room. 

Scheduled carriers will rightly say that it is easy enough to 


do better than to make ends meet on infrequent services which 
require no expensive and permanent organization and which 
are operated at 100% load factors. But Flying Tiger is offering 
return fares of less than £70 even for parties of 60 (a 51% 
load factor), There is something more than a little odd about 
the situation when it is remembered that the lowest London- 
New York return fare (for a 17-day excursion) by IATA 
scheduled airline is £114 6s. 

The flights are to be operated under the U.S. and U.K. 
regulations governing group travel, whereby the organization 
concerned must have a purpose other than that of securing 
cheap travel (and must not, generally speaking, have a member- 
ship in excess of 20,000) and the travellers must have been 
members of the group organization for at least six months 
prior to the flight 

Air Safaris Plans 

OSITIVE interest in the Handley Page Herald was shown 

by Air Safaris this week when a group of the company’s 
executives flew from Hurn to Sandown, L.o.W., in the Handley 
Page demonstrator. It was being flown by Air Safaris’ senior 
pilot and director, Capt. C. M. de Bounevialle, D.F.C. The 
company has a licence to operate up to eight flights a week on 
the route Sandown-Birmingham-Newcastle with an optional stop 
at Hurn; de Havilland Herons will be used for this service at 
first, and the Herald is being evaluated as possible new equip- 
ment for this and other routes. 

Air Safaris is to open its first scheduled passenger service on 
Apr. 8, from Hurn to Amsterdam and Ostend. Two flights a 
week will be operated with 36-seat Vikings, including one cheap 
night flight on Saturdays. On Apr. 16, a twice-weekly service 
on the route Hurn-Dublin-Belfast will be inaugurated, and on 
Jne. 3 services from Hurn to Exeter and to Birmingham and 
Newcastle will begin. 

For the 1961 season, Air Safaris has designed a new colour 
scheme for its fleet, which includes Hermes as well as Vikings 
and Herons, with the “ A.S.” motif prominently displayed on a 
dark green fin. 


Airport Activity, 1960 


N increase of 28% in the number of passengers handled at 

U.K. airports in 1960 over the 1959 total is shown by the 
latest Ministry statistics, Freight short tons increased by 
24°, but the number of aircraft movements was only 12% 
more than in the previous year. 

The growth in activities at London (Heathrow) was greater 
than these nation-wide averages, being 14% for movements 
and 31% for passengers. As a result of the closing of Black- 
bushe and Croydon, the total activities at London area airports 
was, however, a little below the average. In specific numbers, 
London (Heathrow) handled 146,506 movements in 1960 (of 
which all but 11,000 were air transport) and 5,380,937 passengers 
(including 6,966 in transit). Gatwick had 35,848 movements 
in 1960 (of which 19,593 were air transport) and handled 
475,020 passengers (including 5,343 in transit). The Gatwick 
total represented an increase of more than 50% in movements 
and nearly 30% in passengers, 

Among other airports with large increases in the number 
of passengers were Stansted, where the total rose from 17,353 
to 59.634 as a result of B.U.A. trooping activities: Southend, 
up 76%: Birmingham, 50 Edinburgh, 44°; Manchester, 
33%; Belfast, 32%; and Liverpool, 31%. 
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Air Transport 


Surveillance Radar Training 


O courses in surveillance radar training have recently been 

introduced by International Aeradio at its School of Air 
Traffic Control at Southall. Approved by M.o.A., they cover 
the work of either approach or area control radar. 

The first course is designed for students with little or no 
previous radar-control experience and lasts for seven weeks. 
The first two weeks are made up of lectures in radar theory 
and operating techniques, and the remaining weeks are spent 
in practical training on a Redifon Type C.835 radar trainer. 

Intended for A.T.C. radar controliers who have had con- 
siderable practical experience, but require further refresher 
training on the theoretical aspects of radar, the second course 
is of approximately three weeks’ duration. The first two weeks 
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RADAR TRAINING.—The simulation room at International 

Aeradio’s School of Air Traffic Control, showing one of the 

aerodrome/approach control desks and two surveillance radar 
consoles. 


cover the same lecture syllabus as that for the longer course, 
and the third week is devoted to simulator training. 

This second, mainly theoretical, course has been created to 
meet the new M.o.A. requirement that all radar controllers in 
the United Kingdom must obtain a licence and a traffic director 
(approach) radar rating by August, 1962. 


B.E.A. in February 


A RECORD number of passengers—202,063—were carried by 
B.E.A. in February. This is the “trough month” of the 
Corporation’s year and the total is 18° more than that for 


or weer Variation 
Capacity ton-miles offered |. 14,461,000 11,736,000 +23.2% 
Load ton-miles sold .. 8,309,000 7,513,000 +10.6%, 
Revenue load factor .. 57.5% 0% —10.2%, 
Passengers carried 202,063 171,275 +18.0% 
Passenger-miles flown 69,340,000 59,175,000 +17.2% 
Passenger load factor 57.39 61.6% — 7.0% 
Freight ton-miles 1,254, 1,310,500 —J4.3% 
Mail ton-miles . . 317,900 308,800 + 2.9% 
Aircraft miles flown 2,312,000 2,253,000 +' 26% 
Revenue hours flown 11,299 11,620 —!2.8%, 


February, 1960. 
17.2% increase. 
Needless to say, these passenger and passenger-mile totals 
are smali by comparison with those for the peak months. In 
August, 1960, for instance, the passenger total was 525,112 and 
the passenger-mile total was 180,975,000—158°% and 161 
respectively greater than the record figures for February, 1961. 


Passenger-miles, at 69.34 million, showed a 


Approach Lighting in Russia 


LTHOUGH neon approach and threshold lights have been 

adequate for use by Aeroflot’s Il-14s in visibilities down to 
330 yd. something much better was required for operations 
with Tu-104s and Il-18s. The floodlighting of the runway thres- 
hold and the use of runway distance markers (green 1,650 ft. 
from the threshold, orange at the half-way point, and red 
1,650 ft. from the end) have been tried, but these, by them- 
selves, were not found to be adequate. 

An approach-lighting system which appears to combine the 
advantages of sequenced flashing lights (as at New York’s 
Idlewild) and the Calvert-type line and crossbar system has 
now been developed, and this new lighting has been installed 
at Moscow's Vnukovo Airport. The equipment is of Soviet 
design and manufacture and differs from other layouts in the 
use of impulse flashing lights between the outer and inner 
marker beacons. These lights are designed to give visual 
assistance to the jet pilot, even in poor visibility, as he comes 
in to the approach 8-9 miles from the runway threshold or 
5-6 miles from the outer marker. 

At the outer marker four powerful white impulse lights are 
spread over a distance of 1,300 ft. Towards the inner marker 
there is a second, longer series of impulse lights of lower 
power. They flash 45 times a minute and have two degrees of 
brightness. 

Between the inner marker and the runway there are red 
centre-line lights which are arranged in triple-, double- and 
single-row groups along the approach axis. Across these are 
six series of horizon bars which are formed of projector lights 
with orange filters. Similar lights are installed at the edge of 
the safety zone where the flare-out is started. Red boundary 
lights are installed at the edges of the safety zone and the 
threshold of the runway is marked with two lines of green 
entry lights. 

The white runway lights, which are placed 165 ft. apart, 
are conyentional in that for the final 2,000 ft. of the runway, 
in each direction, they are orange as seen on the approach and 
landing. The line-and-bar approach-lighting system has five 
degrees of brightness and the runway lights have seven degrees 
of brightness. 


On the right is a sketch plan showing the general layout of 
the approach and runway lighting at Vnukovo Airport. 
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Mach Two 


Striking Power 
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Due in service by 1964, the M=2 
Dassault Mirage IV bomber has 
emerged, after completion of 
aerodynamic trials, with full 
operational equipment for tactical 
development. 


Above, the crew of two are seated in tandem Martin-Baker 

ejection-seats. Left, the twin tailpipes of the Atar 9D after- 

burning turbojets are separated by a knife-edge fairing. Also 

visible are the newly added ventral radar bulges, seen again in 

the bottom picture with the plastic panel for the nose radar 
and the external pipe runs. 


Location of equipment, including 
nose refuelling probe, and struc- 
tural details are shown for the 
first time in this drawing. 
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Peruving Flight 


to Lima 


OT many people are lucky enough to be either wealthy or 
journalists, so | am prepared to accept that there are those 
among you who have yet to wake up one morning in England 
with the knowledge that on the following morning you will be 
breakfasting in Peru. It will be possible from Apr. 11 when 
B.O.A.C. reopen the London-Lima service which, with their 
other South American services, they had to close down nearly 
ten years ago because of the withdrawal of the Comet Is. For 
six years the South American continent had no scheduled 
British services, until B.O.A.C.’s Comet 4s reopened the old 
route, which B.S.A.A. had pioneered, from London to Recife, 
Rio de Janeiro, Sao Paulo, Montevideo and Buenos Aires on 
the east coast, and across to Santiago. 
With the approach of the end of the 10-year period, during 
which B.O.A.C. had to operate a scheduled service into Lima 
or lose the right to do so, the corporation decided that the 


prospects and portents justified its resumption. The reopened 
service will be twice weekly via New York and Nassau, the 707 
taking about 18 hours in each direction, 

It seems most unlikely that any substantial tourist traffic 
can be counted on. Indeed, the Peruvians themselves seem to 
have little desire to stimulate British tourist interest for they 
could not produce even a map of Peru when I called at their 
London Consulate for my 28s. visa. 

Through passengers from London are likely to be mostly 
business men but travellers to Nassau should help to fill the 
129 seats offered. B.O.A.C. are hoping that the fast and more 
direct service between New York and Lima, and their superior 
cabin service, which is the despair of American airlines, will 
attract American custom away from Panagra and Braniff. Two 
nice touches—multi-lingual Chilean stewardesses are carried, 
and the departure from Lima will be at a time during the 
morning which families and friends will find more convenient 
than the 00.55 hr. departure time of Panagra’s DC-8s. On the 
other hand, Panagra’s service is daily. 

First-class return fare, London-Lima, is £543 5s., economy 
£350 8s., prices which are, according to a legend on B.O.A.C.’s 
book matches, “ Cheaper Than You Think.” Alas, they are 
also dearer than most of us can afford, so the next best thing 
is to be a journalist on a proving flight. 7 
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by Wren 


The purpose of a proving flight is, broadly, to try out the 
facilities, in the air and on the ground, on which the service's 
efficiency, safety, comfort and punctuality depend, and to 
familiarize air and ground staff with those facilities. Readers 
not directly in touch with this sort of operation like to know 
these things, they tell me, so you may also be interested in a 
list of the 50 or so people who assembled at London Airport on 
Mar. 21 to fly to Lima, under the overall command of Capt. 
Tom Nisbet, B.O.A.C.’s 707 Fleet Flight Manager: 


11 captains, 3 first officers, 1 nav. officer, 2 engnr. officers, 
7 stewards, 8 stewardesses, technical manager, engineering manager, 
asst. personnel manager, 707 flight simulator supt., 707 
project engineer, navigating supt., traffic inspector, flight services 
supt. N. America, 2 catering officers, 4 Rolls-Royce engineers, | 
Boeing engineer, 2 B.O.A.C. Press officers, B.O.A.C.’s chief photo- 
grapher, the B.B.C. Overseas Dept.’s Peruvian representative, and 
4 journalists. 


With the fuel tanks, the galleys, the flight deck, and the 32 
first-class seats all full up, plus an overflow in some of the 
economy-cabin’s 97 seats, G-APFI weighed 282,000 Ib. for 
take-off. I suppose 45 seconds doesn’t sound very long, but it 
sure seems a long time to keep rolling, until the 707 sweeps 
steeply up to a thousand feet or so over the boundary when, 
to soothe the local residents (and de-soothe the occupants aft 
of the flight deck) the power and noise are reduced until height 
and distance are gained. 

Because the crews all know New York’s Idlewild procedures, 
we give it a miss and head for Bermuda. 

Poised stationary, it seems, at about 35,000 ft., we are never- 
theless cutting along at 480 knots as we amble about and 
talk and lunch. The engineer types visit the flight deck from 
time to time to take readings and we question our Peruvian 
friend on his country. Population 10 million, a million of 
them in Lima, the capital, which has a humid and peculiar 
climate—only two seasons: one when there is a_ perpetual 
overcast, the other when there isn’t. And it never rains. The 
coinage is simple—the sol, 75 to the £ and so worth about 3d., 
and the centavo. 

Peru has built-in wealth and resources, if only they could 
get the stuff out. The Americans have a large foot in the 
door, with the Japanese and Germans closing up behind, and 
the British trying hard to improve their long-standing friendly 
association with Peru. South America has its own Common 
Market to strengthen its bargaining hand, and in October it ts 
holding its Pacific Fair in Lima. 


At Lima’s Callao International Airport—the B.O.A.C. 707 and 
two Panagra aircraft, a DC-8 and DC-7. 
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The hillalongside the 
north-west approach 


to Lima’s Callao 
International Air- 
port. 


The 3.100 miles to Bermuda were covered in just 7_ hr. 
Although this is British territory, the tourists from the lt S.A. 
have Americanized the hotels and beaches, and Kindley Field 
is under almost totally American military control, due, I was 
told. to an official British oversight in the wording of the 
agreement between the two countries. However, the 99-year 
lease has only another 79 years to go. 

As Nassau is also familiar to B.O.A.C. crews, we used it only 
as a turning point and for a procedural refresher in the next 


Pathfinders all — Captains Frank Taylor, Ken Loveless, Douglas 
Cracknell, and Derek Walbourn were pilots in the Pathfinder 
Force, later flew with B.S.A.A. on the South American routes. 


day's flight from Bermuda to Lima. Passing over Ecuador and 
the Equator (so that's how the country got its name) we were 
told by some far-away air traffic controller to descend to the 
regulation height of 11,500 ft. imposed on aircraft flying over 
that country, but while the conversation was to-ing and fro-ing, 
we'd passed on to Peru. 

The old Lima airport, Limatambo, built in 1948, had the 
advantage of being only three miles from the city, but the 
disadvantage of being at 4,000 ft.—which put it in the murk 
too often—and limiting runways and surroundings. So now it 
handles only domestic traffic, while a new airport with an 
11,000-ft. runway has been built at Callao, nine miles west of 
Lima. The new airport has limited radio and radar facilities 
so far and the passenger handling is done in what will be the 
freight section when the ultra-modern passenger terminal has 
been built in two years or so. Our pilots looked askance at a 
large hill just off the north-west approach. 

Peru was the last South American country to gain indepen- 
dence from the Spaniards and the Spanish influence in its 
character and architecture is marked. For the tourist there 
is also exotic vegetation, sandy beaches and exciting mountain 
motoring to old Inca ruins, and a journey by the World’s 
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highest railway to 15,000 ft. across the Andes. British is spoken 
in many shops and we seem to get on pretty well in our 
dealings with Peru. 

The Peruvian Air Force, although modest in size, is equipped 
with Hunters and Canberras, and while Peru has not actually 
ordered the Comet. the beating of its wings can be heard. 
There is a thriving Lima branch of the R.A.F. Association with 
no fewer than 60 members, contributing much to British prestige 
and sociability. 

The 707 gave two demonstration flights during its stay in 
Lima, one of which left its mark on a local Pressman, who 
reported the consumption during the flight of 50 bottles of 
whisky, champagne and cognac. The Press are the same the 
World over. 

From Lima, the 707 flew across the top of South America 
to Trinidad, where we found Mr. Macmillan’s R.A.F. Comet 
parked in the pouring tropical rain. Picking up some local 
B.O.A.C. staff, we followed what was almost a missile trajectory 
to cover the 180 miles to Barbados—up to 24,000, levelling 
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out for seven minutes, and then descending to spend our last 
night with the proving party. They were staying on to do more 
familiarization work in the area, while we privileged guests 
took to a Britannia service to drone home by way of the 
Idlewild shambles. 

The speed and well-being of air travel is proved and estab- 
lished—in the air. Now something must be done about air 
travel on the ground. And lowering those fares. 
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Testing to Mach 


NTENDED for speeds between Mach 2.5 and 5, the new high 

supersonic speed wind-tunnel at the Royal Aircraft Establish- 
ment, Bedford, is a very important addition to Britain's 
aerodynamic research facilities. A continuous-running tunnel, 
it has a working section 3 ft. wide and 4 ft. high. Both the 
tunnel pressure and temperature can be varied during long- 
duration test runs and very high Reynolds numbers can be 
achieved in the working section; in certain cases full-scale flight 
Reynolds numbers can be achieved. 

Design of the tunnel began early in 1955 and it was first 
operated at supersonic speed in August last year. Initially it 
is being run with fixed nozzle liners, giving a constant speed 
of Mach 4 in the working section, but its variable nozzle will 
be installed in 18 months’ time. This will allow tests to be 
made between the design Mach numbers of 2.5 and §. 

The tunnel will be used for general research programmes 
providing data for missiles and aircraft which will be operated 
up to and beyond Mach 5; few specific projects are likely to 
be tested in the near future. It will supplement the work 
which can be done with the 8-ft. by 8-ft. Bedford tunnel, which 
is used for tests between subsonic speeds and Mach 2.8. The 
same models can be tested in both tunnels. 

Total power input to the new tunnel’s compressors is limited 
to 88,000 h.p. to match existing power supplies at the R.A.E., 
Bedford. Two sets of compressors are used. The two units 
in each set are operated in series to give the high pressure 
ratio and lower-volume flow for the higher Mach numbers, 
and in parallel to give the high-volume flow and lower pressure 
ratio necessary at lower speeds. 

Inlet total pressures in the tunnel can be raised to 12 atmos- 
pheres at Mach 5, and air temperatures increased to 150° C. 
to avoid liquefaction effects during expansion to supersonic 
speed. During a tunnel run the temperature can be varied 
over a range of 100° C. 

Tunnel air has to be very dry to avoid condensation in the 
working section; the requirement is a dewpoint below —50° F., 
equivalent to less than 0.00005 Ib. of water per Ib. of air. Dry 
air is stored at 4,500 p.s.i. To increase tunnel pressure it can 
be admitted at a rate which is limited only by the increase in 
power demand, which is restricted to 10 MW per minute. 

After the compressors have been run up to speed, the opera- 
tion of the tunnel can be controlled completely from the 
observation room. In this room the model under test can be 
observed and test results recorded. Force and pressure readings 


are recorded in punched-card form for analysis by computer 
as well as on strip-chart recorders. 

Air entering the tunnel is expanded into the settling chamber, 
a cylindrical pressure vessel of about 11 ft. diameter, with an 
inner fairing forming a cylindrical surface 94 ft. in diameter 
Five screens of stainless steel wire smooth out fluctuations in 
the airflow, which has a velocity in this region of about 100 
f.p.s. 

The contraction fairing progressively reduces the passage 
shape from a circle of 94 ft. diameter to a rectangle which 
forms the throat of the nozzle. The fixed nozzle at present 
fitted has a throat 3 ft. wide and 4 inches high. At its down- 
stream end the nozzle is 3 ft. wide by 4 ft. high, forming the 
test section of the tunnel. 

The flexible nozzle to be fitted later will have fixed-shape 


MODEL TROLLEY.— 
When the tunnel is 
opened the model-sup- 
port section and dif- 
fusers are rolled 11 ft. 
downstream until the 
model section is on its 
transporter, as seen 
here. This section can 
then be moved out side- 
ways and replaced by 
another on which a new 
model has already been 
set up. 
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POWER.—Right, in the 
compressor hall of the 
tunnel there are two 


identical compressor 
sets, each driven by a 
34,000-h.p. synchronous 
motor and a 10,000-h.p. 
induction motor. 


Photographs copyright 
“The Acroplane and Astronautics” 


CONTROL ROOM.—Left, 
the chief test controller 
views the model under test 
via closed-circuit television. 
The circular panel is a 
Schlieren screen showing 
the shockwave pattern 
round the model. 


throat blocks and flexible steel plates the contours of which are 
adjusted by 17 electric jacks. The Mach number will be 
changed by moving the throat blocks in or out and it will be 
possible in this way to vary the Mach number from 2.5 to 5 
while the tunnel is running. 

A number of interchangeable model support sections are to 
be provided. This section is withdrawn from the tunnel by 
unlocking its upstream flange and the flange which follows the 
second corner at the downstream end of the tunnel. This part 
of the tunnel is then withdrawn about 11 ft. to move the model- 
support section onto a transporter; this is moved into the 
rigging bay and replaced by another section with the next 
model. 

Each model-support section has a model mounted on a 
quadrant and sting and provides for an incidence range of —5 
to +27° and a roll-angle range of +180°. Pressure tubes, 
strain gauge wires and thermocouple wires from the model are 
taken out through the support sting and quadrant to the 
recording apparatus. 

Downstream of the model-support section is the supersonic 
diffuser and immediately following this is a long transition 
section, the subsonic diffuser, which changes the tunnel cross- 
section from 4 ft. by 3 ft. to 7 ft. diameter. It contains a 
safety catch-net at its downstream end. 

Design and construction of the tunnel were by Ministry of 
Works engineers and architects, Ministry of Aviation scientists 
and engineers and a range of industrial contractors and sub- 
contractors. Leading contractors were Associated Electrical 
Industries, Ltd., who supplied main compressors, motors, gears, 
coolers and control equipment, and the General Electric Co., 
Ltd., who were responsible for the working-section leg of the 
tunnel and the controls and instrumentation for this section. 


TEST MODELS.—These are typical of models to be tested in the 
tunnel. They are: (left) a model for heat-transfer tests; (centre) 
two slim delta wings; and (right) a missile research model. 
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PRESSURE RANGE.—Total pressure available for model testing 
over the Mach number range of the tunnel. 
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Supersonic Possibilities—the B.A.C. View 


Dr. A. E, Russe xt, technical director of Bristol Aircraft, Ltd., 
and head of the British Aircraft Corporation team which holds 
the M.o.A. design study contract for the supersonic airliner 


project, 


recently lectured the Guild of Air Pilots and Air 


Navigators on supersonic transport aircraft. 


PENING his lecture, Dr. Russell said that the prospect 
of a supersonic transport had awaited aerodynamic 
advances and the awakening of interest by an authority able to 
find large sums of money. Judgment in some unexpected places 
(i.e., the United States) seemed to be dominated by over- 
emphasis on the merits of the highest conceivable speed. 
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CRUISE MACH No 


ENGINE EFFICIENCY.—Overall thermal efficiency of 
powerplants plotted against Mach number. 


Many on the British side were puzzled by a strong indication 
that the U.S. was advocating a cruising speed around Mach 3, 
whereas a less ambitious speed seems to offer a considerably 
better chance of approaching typical costs in current airline 
operation. 

He went on to discuss general problems of supersonic air- 
craft and how they could be overcome; for example, the 
reduction in lift/drag ratio at supersonic speeds which was 
counterbalanced by an improvement in propulsive efficiency. 
He also discussed the effect of aerodynamic heating. At 
Mach 2.2 the structure reaches a temperature of 120° C. away 
from the leading edges, permitting the use of aluminium alloys 
in all except critical regions. But when cruising at 70,000 ft. 
and Mach 3 the structure reaches 275° C., demanding a 
complete switch to stainless steel or titanium. 

Discussing the choice of engines, Dr. Russell concluded that 
at both Mach 2.2 and 3 the turbofan has advantages over 
the turbojet; these advantages depend on noise limitations and 
the fact that about half the aircraft’s fuel is consumed at 
speeds below the cruising speed. 

Comparing aircraft for these two speed ranges, the Mach 2.2 
type can have a narrow delta wing with sufficient thickness 
and volume to contain the fuel and main undercarriage. Wing 
loading would be chosen to allow a close approach to the 
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MACH NUMBER 


KINETIC HEATING.—Variation of airframe surface 
temperature with Mach number. 


maximum lift/drag ratio when cruising at around 60,000 ft. 
If a free exchange of heat from the wing surface to fuel is 
prevented, the fuel can act as the main heat sink for the 
air-conditioning system. 

The narrow delta wing of the Mach 2.2 aircraft is unsuit- 
able for much higher speeds, because greater sweep would 
lead to a very low aspect ratio. Without complex auxiliary 
devices, excessive wing area is then needed for acceptable 
approach speeds and also very high installed thrust is necessary 
to fly close to the maximum lift/drag ratio. 

Research and analysis have not yet reached the point where 
the best aircraft configuration can be chosen for a Mach 3 
airliner. A canard layout is most generally favoured, with a 
very thin main delta wing of moderate sweep. Much of the 
fuel must be stowed in the fuselage. The necessary stainless 
steel or titanium structure is likely to be heavier. 

Problems in the aircraft systems aiso increase in severity 
as the temperature rises with increasing speed 

An example is the air-conditioning system. For the Mach 2 
aircraft the air supply from the main engines can be cooled by 
using the fuel as a heat sink. The combined heat input to the 
fuel from the heat exchangers and from surface conduction is 
just tolerable, allowing virtually conventional stowage of fuel 
in wing tanks. But at Mach 3 the tanks must be properly 
insulated and much of the tankage will be within the air- 
conditioned fuselage, and will interfere with the passenger 
accommodation. There are likely to be hazards associated with 
possible fuel or vapour leaks when the aircraft-skin temperature 
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SONIC BANG.—Mach number and altitude profile to 
be flown by a Mach 2.2 airliner to avoid sonic-bang 
nuisance and damage problems at ground level. 


is above the spontaneous ignition temperature of conventional 
hydrocarbon fuels (about 250° C.). 

Other problems include the cooling of hydraulic systems and 
electrical components. Problems associated with aerodynamics 
and the powerplant cause relatively less concern. 

Further uncertainty arises over the extent of flight testing 
necessary to prove that all aspects of safety would not fall 
below present airworthiness standards. Hitherto most features 
adopted for successful civil airliners, including their operating 
speed, have lagged seven to eight years behind military 
experience. 

For the same payload, the take-off weight of the Mach 3 
transatlantic airliner is estimated to be 400,000 Ib., against 
337.000 Ib. for the Mach 2.2 airliner. These weights seem 
consistent with information obtained from various sources in 
the United States. 

A block-time comparison shows that in both cases some 
700 miles are flown in climb and descent at an average speed 
of less than Mach 1. The Mach 3 aircraft saves about 
30 minutes and 20 minutes over the Mach 2.2 aircraft on 3.000 
and 2,000 nautical-mile sectors respectively. 

An interesting section of Dr. Russell’s paper was devoted to 
noise. He said that in the outer areas around airports noise 
disturbance was likely to be less with the supersonic types than 
at present. On the runway itself, sound-pressure levels will 
only be 2 to 3 db higher than for Conway-engined aircraft. 
Immediately after take-off the noise will be no worse, and by 
the time the four-mile point after start of roll has been reached 
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BUCKLING STRENGTH / WEIGHT 


STAINLESS STEEL 
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ALUMINIUM ALLOY 
(0r0.5070) 


2 
MACH NUMBER 
MATERIAL STRENGTHS.— 
Ratios of tensile and buck- 
ling strengths to weight 


ae GR a eee for aluminium alloy and 
ALUMINIUM ALLOY stainless steel after pro- 


(D.T.0.5070) longed kinetic heating at 
} | | Mach numbers up to 3.5. 
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it should be possible to meet the limit suggested for night 
operation while climbing on a gradient of just under 5%. This 
noise level is achieved by climbing at reduced power. 


Operating Costs 

A detailed analysis of operating costs for subsonic, Mach 2.2 
and Mach 3 airliners is shown above, right. It is based on 
deriving an airframe cost which will allow economic operation 
Most of the calculations are self-explanatory, but some need 
elucidation. Line 4 gives the maximum potential revenue per 
lb. weight; it is taken as passenger miles/operating weight 
empty x 30,000 hr. The units of Line 10, by multiplication 
of dimensions, reduce to cents (or pence) per Ib 
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Assuming that all aircraft have the same useful life and 
annual utilization, the relative revenue earning capacity per 
pound of aircraft empty weight is shown in Line 4 to be 0.64: 
0.90: 0.94. Cost of fuel is taken as 14.4 cents per U.K. gallon 
and the respective fuel costs per passenger mile are 0.37, 0.65 
and 0.78 cents (Line 7). 

If for the subsonic aircraft the fuel costs represent 
27.5% of the total direct operating costs, then the “ reference 
d.o.c.” becomes 1.35 cents per passenger mile (Line 8). It 
follows that if all three aircraft are to have equal d.o.c.s, the 
allowance for all contributing items except fuel can be obtained 
by subtracting the fuel costs from 1.35 cents, i.e., 0.98, 0.70 and 
0.57 cents per passenger mile (Line 9). 

Costs in Line 9 can be taken as approximately proportional 
to initial aircraft price. The major contributions are amortiza- 


M22 M 3.0 
% Ib %, Ib 

a Payload crew etc 10.0 33,700 8.4 33,700 
b Weight empty 

including engines 45.1 152,000 43.9 175,000 
c Fuel consumed 36.8 124,000 37.5 150,000 
d Fuel carried 44.9 151,000 47.7 191,000 
e Take-off weight 

(a + b + d) 100 337,000 100 400,000 


WEIGHTS.—Comparison of weights for Mach 2.2 and Mach 3 
airliners which will carry a 28,500 Ib. payload, which includes 
120 passengers, for 3,000 n. miles. 
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FIG BA 


COMPARATIVE COSTS 


AIRCRAFT A REPRESENTATIVE SUBSONIC AIRCRAFT 
AIRCRAFT B M 2:2 AIRLINER | 
AIRCRAFT C M 3-0 AIRLINER 
A & C 
1) OPERATING WEIGHT EMPTY 128000 152000 175000 
2) PASSENGERS 165 120 120 
3) BLOCK SPEED mph 500 1130 1370 
4) PASSENGER mph/owe 0:64 090 094 
5) FUEL CONSUMED Ib 98000 124000 130000 | 
6) FUEL / PASSENGER MILE Ib 017 030 0-36 | 
7) FUEL COSTS / PASS. MILE (c 0-37 065 078 | 
(8) ASSUMED DOC. (37/275) (c 135 135 135 | 
9) DIFFERENCE (8) MINUS (7 0-98 0°70 0-57 | 
10) (9) x (4 064 063 054 | 
11) (10) / 0-64 1-0 0-99 088 | 
2) RATIO OF UNIT COST Del io 1i7¢ 120¢ 
(28.000 i 
13) ASSUMED DOC 135 INCREASED BY 15°/e | 
- * 156 56 | 
14) DIFFERENCE (13) MINYS (7 098 0-91 o78 | 
15) (14) x (4 064 0 82 O73 | 
16) (1S) /0-64 10 130 143 
17) RATIO OF UNIT COST (16) x (I i0* 54" 1546 
128,000 = 


a consent 


AIRFRAME COSTS.—Estimation of relative aircraft costs per 

Ib. of empty weight (Line 11) and per aircraft (Line 12) for 

supersonic airliners which will have the same direct operating 

cost as a representative subsonic transport. Lines 16 and 17 

give relative costs if the supersonic types have a 15%, 
higher direct operating cost. 


tion, insurance, spares and maintenance. Each pound of empty 
weight can be regarded as having a specific earning capacity 
(Line 4) and bearing a share of the selling price. Therefore, 
multiplying the values in Line 4 by those in Line 9, i.e. (pas- 
senger miles/lb.) x (cents/passenger mile), gives a measure of 
the “allowable selling price per pound of empty weight.” 
(Line 10.) 

Values in Line 11 show that for equal operating costs, the 
Mach 2.2 aircraft must not cost more per pound than the sub- 
sonic aircraft and the Mach 3 aircraft must cost 10% less. As 
regards the total complete airframe plus engine selling price, 
both supersonic aircraft as defined should not cost above 20% 
more than the subsonic aircraft (Line 12). 


— 


0 0 20 30 40 50 60 70 80 
NUMBER BUILT 


COMPARATIVE PRICE/LB. EMPTY WEIGHT 


PRICE.—Relative prices per Ib. of empty weight 
for Mach 2.2 and Mach 3 airliners. 


If it be assumed that the direct operating costs of the super- 
sonic aircraft can be 15% higher than for the subsonic aircraft, 
the resulting costs per pound of empty weight and the total air- 
craft prices are shown in Lines 16 to 17. The total aircraft 
price can now be 50% higher than for the subsonic aircraft. 

The economic selling price of an aircraft falls as the number 
of aircraft produced increases. As a general engineering rule, 
doubling the quantity makes it possible to reduce the production 
costs of each unit by about 20 In the second place the 
amortization of development costs is spread more thinly, 

The effect of the trends is illustrated on the diagram which 
shows the average cost per lb. weight of Mach 2 and Mach 3 
supersonic aircraft, including their engines. The Mach 3 air- 
craft costs more because of higher developments costs, higher 
material and tooling costs, higher workshop man-hour content, 
less experience in fabricating techniques, and greater complexity 
of certain systems. 

The conclusion to be drawn is that if Mach 2.2 aircraft are 
to be economic for both operator and constructor, then approxi- 
mately 50 must be sold. To achieve the same economic balance 
for the Mach 3 aircraft at least 200 need to be sold. These 
analyses show that the advocates of Mach 3 airliners are con- 
fronted with a formidable array of self-imposed difficulties. 
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The Fighting Services 


New Cranwell Commandant 


IR COMMODORE E. D. McK. NELSON is to become 

A.O.C. and Commandant of the R.A.F. College, Cranwell, 
later this month. At present Air Officer in charge of Adminis- 
tration at Transport Command, he was previously Commandant 
of the R.A.F. College, Andover. 

On taking up his appointment, Air Cdre. Nelson returns to 
the R.A.F. College for the third time. A cadet at Cranwell in 
the early ‘thirties, he became Assistant Commandant of the 
College in 1952. 


Boyd Trophy Award 


HIS year’s award of the Boyd Trophy, presented annually 
to the most outstanding Fleet Air Arm squadron of the 
year, has been made to No. 831 Squadron. 

Commanded by Lieut. Cdr. B. J. Williams, R.N., the 
Squadron operates two types; “A” Flight being equipped with 
Gannets and “ B” Flight with Sea Venom FAW.22s. Deployed 
in the U.K. and aboard carriers, No. 831 Squadron’s prime 
function is to provide aircraft for weapon training exercises and 
to conduct tactical and equipment trials. 


Fighter Command Aerobatics 


N addition to taking over the main Fighter Command 

formation aerobatic commitment this year from “ Treble 
One,” No. 92 Squadron has exchanged the former's black 
Hunter F.6s for royal blue mounts. With the Squadron’s badge 
and red-and-yellow chequerboard markings on their nose, the 
No. 92 Hunters also have a white flash line on the side of the 
fuselage. 

Providing the reserve aerobatic team last year under the 
command of Sqn. Ldr. R. H. B. Dixon, No. 92 Squadron is 
now led by Sqn. Ldr. Brian Mercer, A.F.C., a former deputy 
leader of the Black Arrows. Since Sqn. Leader Mercer assumed 
command in October, 1960, the Squadron has completed a 
three-month training programme in Cyprus and will put up a 
team of nine aircraft. 

No. 92 Squadron was first formed on Sept. 1, 1917, and 
went to France under Major (later Air Marshal Sir Arthur) 
Coningham equipped with S.E.SA single-seat scouts, During 
its five months of operation on the Western Front before the 
Armistice it accounted for 37 enemy aircraft. 

Disbanded in 1919, No, 92 came into being again in 1939 
and at first flew Blenheim night-fighters. It later received 
Spitfires and in 1942 went to the Middle East, where it 
accompanied the Eighth Army’s drive across North Africa 
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from El Alamein, moved to Malta, and took part in the land- 
ings in Sicily, Italy and Southern France. Later the Squadron 
operated in support of the advancing Allied armies in Italy, 
and flew its last operational mission on May 1, 1945. Moving 
to Austria as part of the occupational forces, it was disbanded 
on Dec. 30, 1946. 

The Squadron was re-formed in January, 1947, and equipped 
with Meteors at Acklington. These gave way in turn to Sabres, 
and in 1955 to the Hunter 4s, the Mk. 6s being issued in 1957. 


Famine Relief in Kenya 


URING the first 23 days of last month R.A.F. Beverleys 

dropped a total of 302,100 Ib. of maize, 20,500 lb. of 
biltong and 2,000 Ib. of dried milk to African tribesmen in the 
famine belt in the Northern Provinces of Kenya. 

Undertaken by detachments of Nos. 47, 53 and 30 Squadrons 
and members of No. 16 Company of the R.A.S.C. Air Dispatch 
unit, operating from Eastleigh Airport, Nairobi, the food-drops 
logged a total of 31 sorties in 102 hr. Among those who took 
part in the operation were the Commander, R.A.F. East Africa, 
Air Cdre. J. C. MacDonald, and the G.O.C., East Africa 
Command, Maj.-Gen. R. E. Goodwin. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Wg. Cdr. R. E. R. Adams and We. Cdr. G. F. 
Banyard to the Department of the Chief of the Air Staff 

Bomber Command: Sqn. Ldr. D. J. Corbet to R.A.F. Wittering 
to command the Administrative Wing; and Sqn. Ldr. G. M. McLean 
to Headquarters, No. 3 Group, as Chief Signals Officer, both with 
acting rank of Wg. Cdr. 

Fighter Command: Wg. Cdr. J. S. W. Bignal, D.F.C., A.F.C., to 
the Northern Regional Air Traffic Services Centre as Regional Con- 
troller and Officer Commanding, with acting rank of Gp. Capt.: 
Weg. Cdr. K. C. C. Hicks to Headquarters as Command Catering 
Officer. 

Transport Command: Gp. Capt. R. J. A. Morris, M.B., Ch.B., 
D.P.H., to R.A.F. Hospital, Wroughton, to command. 

Flying Training Command: Wg. Cdr. R. C. O'Grady, M.B., B.Ch., 
D.P.H., to Headquarters, No. 23 Group, as Senior Medical Officer 

ott Forces Middle East (Aden): Sqn. Ldr. C. R. G. Neville, to 

A.F. Khormaksar, Aden, to Command the Flying Wing, with 
re rank of Wg. Cdr. 

Other Appointments: Wg. Cdr. J. Yeadon to H.M.T. “* Devon- 
shire * as Officer Commanding Troops: Wg. Cdr. C. B. nas Parry, 
M.B.E., D.M., B.Ch., M.R.C.P., D.Phys.Med., to the R.A.F. Central 
Medical Establishment as Principal Scientist in Physical Medicine : 
Sqn. Ldr. A. Harper, A.F.C., to the Ministry of Aviation, with 
acting rank of Wg. Cdr. 


al . T 
More Service News 

No. 98 Squadron Reunion.—A reunion of all former members of 
No. 98 Squadron is planned for May 27 at the R.A.F. Reserves 
Club, London. Further details may be obtained from the C.O., 
No. 98 Squadron, R.A.F. Driffield, East Yorks. 

R.A.F. Benevolent Fund.—Last year the R.A.F. Benevolent Fund 
spent £527,979 on relief of distress among former and serving 
members of the Service and their dependants. Nearly 7% higher 
than in 1959, assistance expenditure covered 12,585 awards. 

Cyprus Visitors.—A Royal Hellenic Air Force squadron, flying 
F-84F Thunderstreaks, visited the Near East Air Force in Cyprus 
last month at the invitation of the A.O.C.-in-C., Air Marshal Sir 
William MacDonald. A Turkish Air Force squadron is also to 
visit R.A.F. page following the R.A.F. goodwill flights to Greece 
and Turkey in 19 

Coastal C meas Reunion.—The annual reunion of Coastal Com- 
mand officers will be held in the Officers’ Mess, R.A.F. 
Northwood, on Saturday, May 27, at 18.00 hrs. Further details and 
tickets, price £1 each, may be obtained from the Hon. Sec., Wg. Off. 
S. P. Titcombe, O.B.E., W.R.A.F., at Command Headquarters. 

Tie Profit.—The R.A.F. Benevolent Fund has received a donation 
of £50 from the R.A.F. Officer Pilots’ Tie Club. Membership of 
the club is restricted to past and present officer pilots of the R.A.F., 
R.Aux.A.F. and Dominion Air Forces who have flown at least 500 
hours as pilot or have taken part in active service flying operations. 

No. 15 Squadron Standard.—H.R.H. The Duchess of Kent is to 
present a Standard to No. 15 Squadron at R.A.F. Cottesmore on 
May 3. The Squadron extends a cordial invitation to all former 
members to attend the ceremony and those interested are requested 
to write to the Squadron Adjutant, R.A.F, Cottesmore, Oakham, 
Rutland. 


WORKING UP.—The new Fighter Command aerobatic team 

from No. 92 Squadron based at R.A.F. Middleton St. George, has 

just completed a three-month training programme in Cyprus. 

Flying royal blue Hunter F.6s, the Squadron is commanded by 
Sqn. Ldr. Brian Mercer. 
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wy turbo jets 


An overhaul life of 2,600 hours for the Rolls-Royce Avon turbo jets that 
power the de Havilland Comets of B.O.A.C., has been approved by the 


Iustration based on photograph 
from the Science Museum, London. 


Reproduced by permission of British Air Registration Board. This overhaul life represents a total 
L'Observatoire de Paris. 


distance travelled of approximately 1,000,000 miles. 


| ROLLS-ROYCE LIMITED - DERBY - ENGLAND 
| AERO ENGINES . MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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i »_On one indicator, the Firth Cleveland” 
*. pene Flowmiéter gives the total amount 
% - of fuel consumed and the rafe at which it is being consumed. 
And it will do this for one or two engines, indicating by weight 
"4 or by volume. No by-pass is needed; field servicing is 
E simple; flow transmitters are available 
to deal with the wide range of flows necessary in 
si present day jet and turbo-prop aircraft. 
(Approved by the Ministry of Aviation) 
3 
' FIRTH CLEVELAND FLOWMETERS 
; 
: pare Ms se pe, SM asics, (k, ERS paphetles casrege amelie 5 ‘ Say mies Cetin OO aR 
A Full technical details are yours by return of post from: 
r. FIRTH CLEVELAND INSTRUMENTS LIMITED, 7 CLEVELAND ROW, LONDON, S.W.1. TEL:WHitehall! 3100 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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4As—- Saturn Project Reviewed 


The prototype flight-weight Saturn booster 
is being prepared for static testing at the 
George C. Marshall Space Flight Center. 


LL Huntsville was shaking when the heavy ground-test 

version of the Saturn booster of 1,500,000 lb.s.t. was put 
through its successful full-duration test-run on Jan. 31. Noise 
and vibration depend upon prevailing weather conditions, and 
the test in question was the second in which Huntsville had felt 
strong effects. 

By the end of the year, Cape Canaveral should hear and feel 
the blast of the first “ flyable”” Saturn as it lifts its vast bulk 
from the launch pad, complete with dummy top stages. 

Any day now the first flight-weight prototype of the Saturn 
C-1 will be leaving the Quality Division of the George C. 
Marshall Space Flight Center where it has been undergoing 
extensive checking, to be taken to the nearby Test Division for 
static firing. Thence it will be transported—by water barge-——to 
the Cape. 

Project History 

As long ago as the spring of 1957, studies were being made by 
Dr. Wernher von Braun's rocket development group at the 
Army Ballistic Missile Agency, Huntsville, into the design of 
large multi-engined rocket boosters. Authorization to proceed 
with the development of a 1.5m. Ib. s.t. booster designed on 
the clustered engine principle was granted in the late summet 
of 1958, when the Saturn programme was officially established. 
Its specific intention was to demonstrate with captive test firings 
the feasibility of the clustered engine concept. 

Some four months later, however, permission had been 
obtained to build four flight-test vehicles and also to initiate 
a study of development problems associated with multi-stage 
Saturn vehicles. And thus preliminary planning for uppei 
stages was also begun. 

In 1959, the programme was transferred from the Department 
of Defense to the National Aeronautics and Space Administra 
tion, and on Jly. 1, 1960, the Huntsville development group was 
officially established under the George C. Marshall Space Flight 
Center at Huntsville, with Dr. Wernher von Braun as director. 


At present, there is a 10-vehicle research and development 
programme in being which is to be concluded by 1964. At 
that time, it is proposed that the primary functions of the 
launchings will be switched from vehicle development to the 
operational space programme of NASA. 

First version of Saturn, the C-1, will consist of three stages 
named S-I, S-IV and S-V respectively. It will stand about 180 ft. 
high, 150 ft. without payload. Lift-off weight will be about 
1,000,000 Ib. 

A proposed four-stage configuration designated the C-2 will 
include an additional stage, named S-II, to be inserted between 
the S-1 and S-IV stages of the first Saturn configuration, The 
four-stage C-2 should stand about 230 ft. tall. For some 
missions, two- or three-stage C-2 vehicles may be used. 

Saturn’s S-1 first stage consists of a cluster of eight Rocket- 
dyne H-1! engines, each producing 188,000 lb. of thrust to give 
a total thrust of 1,500,000 lb., which is the equivalent of 
32,000,000 h.p. 

The H-! engine, an advanced and compact offspring of the 
Jupiter and Thor engines, was selected because of its relative 
simplicity, early availability, and anticipated reliability. It 
burns RP-I (kerosene) fuel and liquid oxygen. Major changes 
incorporated in the H-1 include location of the turbopump 
on the thrust chamber below the gimbal block, so that the 
flexible propellent feed lines to the engine need only carry 
low pressure propellent, and a simplified start sequence using 
a solid propellent gas generator. 

The eight H-1 engines, attached to an eight-legged thrust 
frame on the aft end of the vehicle, are arranged in two square 


The completed Saturn C-1 booster in the Fabrication and 
Assembly Engineering Division at the George C. Marshall Space 
Flight Center. It is 82 ft. long and has a diameter of 258 in. 
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patterns. The four inboard engines are rigidly attached and 
canted at an angle of three degrees to the long axis of the 
booster. The outboard engines are canted at an angle of 
six degrees and mounted on gimbals which permit them to be 
turned through angles of about 10 degrees to control the 
vehicle during first-stage powered flight. 

_ Nine separate tanks feed the eight H-1 engines. Clustered 
in a circle about a large central tank of 105 in. in diameter 
are eight smaller tanks, each 70 in. in diameter. The central 
tank and four outer ones contain liquid oxygen, while the 
remaining four outer tanks carry the kerosene fuel. The fuel 
containers are pressurized by gaseous nitrogen carried in 48 
glass fibre spheres on top of the tanks, and the liquid-oxygen 
containers are pressurized by gaseous oxygen obtained by 
passing liquid oxygen through heat exchangers which are part 
of each engine package. 

The fuel and liquid-oxygen tanks are interconnected in 
separate systems at the base to allow the maintenance of equal 
levels in all tanks during burning. If one engine fails and is 
cut off during flight, this arrangement permits the remaining 
seven engines to consume the fuel and oxygen intended for 
the dead engine. In this manner, the burning time of the 
seven remaining engines is increased and there is essentially 
no loss in overall booster performance. 

The nine propellent tanks are attached at the top by an eight- 
legged spider beam. 

The Second Stage 

The S-IV, which is the second stage of the C-1 vehicle. and 
would become the third stage in the proposed C-2 vehicle, 
will be powered by four 17,500 Ib. s.t. Pratt & Whitney 
liquid-hydrogen liquid-oxygen engines. This is the uprated 
Centaur engine known as the LR1I19. 

The vehicle, 220 in. in diameter and 40 ft. tall, is now 
under contract for design and manufacture by the Douglas 
Aircraft Company in Santa Monica, Calif. 
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The heavy-weight Saturn booster is 
shown here in the static test tower at 
Huntsville. It has been successfully 
static-fired a number of times, including 
full duration runs of more than 120 sec. 
at 1,300,000 Ib. thrust. A Juno Il rocket 
is seen on the right-hand side of the 
tower. 


Development of the S-IV includes the 
interstage structure which provides 
space for the four engines and transmits 
the load from the S-IV to the upper 
stage support points on the S-1. This 
structure will remain with the S-1 upon 
separation in flight. 

The mid-portion of the S-IV_ is 
primarily an aluminium cylindrical 
container composed of an aft liquid- 
oxygen tank and a larger forward 
liquid-hydrogen tank separated by a 
single insulated bulkhead. 

Attached to the cylindrical section 
are small rockets to be used to separate 
the S-IV from the S-I. At the forward 
end of the cylindrical container is the 
structural assembly, or forward adapter 
which will provide support for the S-V. 
Retro-rockets for separation of the 
S-IV and S-V are mounted on this 
adapter 

Stage Three 

The S-V which will be the third stage 
for the C-1 and the fourth stage for the 
proposed C-2, will be a Centaur 
modified for use on Saturn. 

The basic pressurized stainless steel 
structure of Centaur will be used as 
well as most of the basic components 
developed by Convair Astronautics at 
San Diego for the Atlas-Centaur. One 
exception is the fact that skin thickness 
must be increased to accommodate the 
heavier payloads of the Saturn vehicle. 

Two 17,500 Ib. s.t. Pratt & Whitney 
engines (the same as used in the S-IV) 
will propel the S-V which will be of 
120 in. dia, and 29 ft. tall. 

S-V modification design studies are at 
present being conducted by Convair 
Astronautics and a development 
contract for R. & D. flight hardware 
will be signed in the near future. 


Saturn C-2 

The S-II is to be the second stage in the proposed C-2 
configuration for Saturn. Comparable in length and diameter to 
the S-1, this vehicle will be powered by a cluster of four 
Rocketdyne J-2 engines of 200,000 Ib. s.t. each, according to 
present plans. A contract for design and development of the 
J-2 engine was signed recently with Rocketdyne. A contract 
for the design of the S-II vehicle has not yet been awarded. 


Guidance and Control 

Many of the basic features of Saturn's control system are 
simply adaptations of Jupiter system components to meet 
Saturn requirements. One significant departure will be the 
incorporation of rate gyros as sensing elements. Structural 
bending of the large and relatively flexible Saturn has led to 
the consideration of rate gyros for stabilization. 

Saturn will use all-inertial guidance. Object of the guidance 
scheme is to provide a universal system which is capable of 
performing a variety of mission requirements placed on the 
vehicle to meet payload objectives. This universal guidance 
concept will allow a variety of requirements with a minimum 
of changes. Heart of the guidance scheme is a high-speed 


Vehicle Description Launchings per Calendar Year 
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digital computer. At present computers are being obtained 
from two different companies for evaluation 

With particular reference to S-I, the guidance system will 
automatically give corrective signals necessary to compensate 
for deviations resulting from loss of thrust should one of the 
eight H-1 engines fail to perform properly. 

The proposed C-2 would, in comparison, be capable of 
placing payloads of 45,000 Ib. in close-orbit around the Earth, 
transporting a manned vehicle around the Moon and back to 
Earth, or placing instruments on Mars or Venus. 

Because of the extensive lead time required to plan and 
prepare missions for Saturn, mission plans are well under way. 
Some of the uses under study for the C-1 and C-2 include:— 

1. Flights for re-entry tests of the unmanned Apollo spacecraft 

with near parabolic speed. Gross payload capability of the C-1 

for this mission is about 6,000 Ib. (Apollo is NASA's planned 

three-man spacecraft for earth orbital and circumlunar flight.) 
2. Orbital qualification tests of the Apollo spacecraft. 
3. Mars and Venus probes. 

4. Lunar soft landings of large instrumented payloads such as 
roving vehicles. Planetary satellites for Mars and Venus and 
circumlunar flights with the Apollo spacecraft 

§. Launching 24-hr. communication satellites, or 
nuclear propulsion tests. 


a carrier for 


Transportation 

Because of its size, transportation of the S-1 from Huntsville 
to Cape Canaveral posed a unique problem. It is too large 
to be moved by conventional rail, road or air transport. As 
a result, a 180-ft. barge, the “ Palaemon,” has been built by 
Todd Shipyards, Houston, Texas, to transport the booster. The 
route will include the Tennessee, Ohio and Mississippi rivers, 
the Gulf of Mexico, and intercoastal waterways to Cape 
Canaveral on the east coast of Florida. The distance to be 
covered exceeds 2,000 miles. 

Initially, the S-IV stage will be shipped by water from its 
point of manufacture on the West Coast to Huntsville, via 
the Panama Canal. At Huntsville, the unit will be inspected 
with other elements of the rocket before shipment to the launch 
Site. 

The S-V, 10 ft. in diameter, can be easily transported con- 
ventionally by aircraft. 


Booster Recovery 
Plans are being made to recover the Saturn S-1 to achieve 
useful economies in the long-term Saturn programme. It may 
be possible to re-use major components or entire units with 
relatively minor repair and reconditioning. Two or three 
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Howard Levy photogrep.: 

Checking a model of the para-glider, one of several proposed 

recovery systems for Saturn boosters, in a wind-tunnel. Prior 

to release, the para-glider would be folded longitudinally, 
between the outer tanks of the booster. 


possible recovery methods are being examined, including the 
use of retro-rockets, parachutes and para-gliders. 

Saturn’s immense size has necessitated the construction of 
several new development, testing and launching . facilities. 
Among these at the Marshall Center in Huntsville are the 
modification of a captive test stand to accommodate the S-1, the 
addition of a dynamic test stand for assembled Saturn vehicles, 
the planned construction of a second captive test tower, and 
the modification of several buildings, including fabrication and 
assembly hangars. 

At Cape Canaveral, where the Center’s Launch Operations 
Directorate will launch the rocket, several major construction 
projects are in progress. A Saturn launch complex, including 
blockhouse, launch pad and a service structure is to be com- 
pleted by June. Construction of a second launch complex is 
also to begin this year. 

Payloads and Missions 

The Saturn C-1 vehicle will theoretically be capable of placing 
payloads of 19,000 Ib. in orbit at 300 miles, of sending 5,000 Ib. 
to escape velocity and placing payloads of about 2,500 Ib. on 
Venus or Mars. 


Animal Farm from Space 


NOTHER Soviet spaceship of 44 toms mass was launched 

from the Soviet Union on Mar. 25 and safely recovered. 
It carried a dog-passenger, Zvesdochka (Little Star), together 
with mice, guinea pigs, frogs, bacteria, viruses, fungi, some dry 
plant seeds, onion shoots, various ferments, and “ certain 
other organisms.” 

This was the fifth firing in the series and the third successful 
recovery. The previous experiment was on Mar. 9 when a 
Sputnik carrying the dog, Blackie, and a similar miscellany 
of smaller animals and plants, was also brought back to Earth 
after spending a short time in orbit. 

If the Russians can achieve another consecutive success, 
possibly this month, they may be tempted to replace their 
test animals with a human astronaut, perhaps for the seventh 
or eighth launching. 


Mercury Control Station 


GROUND station which will take an active part in con- 

trolling the Mercury man-in-space experiment was officially 
opened in Australia by Mr. Hulme, the Minister of Supply, 
on Mar. 24. It has been established at Muchea, some 30 miles 
from Perth. 

Not only will the station be able to track the capsule but it 
has been fitted with equipment which will enable ground 
observers to talk with the astronaut when he is within range. 
Moreover, under certain circumstances, the station can com- 
mand the capsule’s re-entry into the Earth’s atmosphere. 

The Muchea station has been built by NASA at a cost of 
nearly £A200,000. It will be manned by 30 Australian tech- 
nicians and will have only a few Americans working on 
specialist duties. In conjunction with another Australian 
station at Red Lake, near Woomera, which has tracking equip- 
ment only, it will be linked to the headquarters command post 


at Cape Canaveral, Florida, by teleprint and voice circuits. 
Muchea will be in touch with the capsule for about 10 min. 
as it passes from west to east at about 18,000 m.p.h. 


Goodyear Solar Collector 


NCREASING attention is now being paid in the United 

States to two new methods of power generation for satellites 
and space-probes. While silicon solar cells are expected to 
play a valuable part in space projects for some time to come, 
the need for higher power levels—such as will be required 
for the operation of low-thrust electrical propulsion devices— 
is leading to the development of nuclear power devices and 
solar reflectors. 

In the latter class is an inflatable parabolic reflector which 
is being developed by the Goodyear Aircraft Corporation. 
Designed for use with electrical power-generating systems pro- 
viding three kilowatts and more, the solar reflector, made of 
aluminized plastic film, is folded and packaged in a two-part 
cylinder. 

The operating sequence would be as follows:— 

First, explosive bolts open the container. Compressed gas 
is then forced into the folded reflector, the open end of which 
is covered with thin, transparent plastic. This will make the 
reflecting surfaces uniformly smooth and wrinkle-free. 

Next, a lightweight plastic foam will be released to flow 
between the aluminized surface and an outer wall of film, 
taking permanent set. Finally, the transparent plastic, covering 
the open end of the parabolic reflector, will separate from the 
reflector itself, and the system is ready to operate. At the 
focus of the paraboloid, solar heat would be concentrated 
on a mercury “ boiler,” operating in a closed cycle to drive 
an electrical turbo-generator. It will, of course, require to be 
orientated at the Sun. 

Goodyear believe that solar reflectors as large as 100 ft. in 
diameter are well within their capability with this technique. 
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Manpowered 


Flight 


Fact and Fancy 


by 
Franz Villinger, Dipl.Ing. 


T is almost exactly a quarter of a century since those August 
days of 1935 when my former colleague, Helmut Haessler 
and I designed and built the “ Haessler-Villinger Manpowered 
Aircraft.” We flew it at Frankfurt-am-Main airport (Rebstock). 
These flights and those which followed the same year at 
Frankfurt and at Hamburg-Fuhlsbuettel were, so far as I know, 
the only flights over level ground ever officially witnessed in 
which the entire flight, including take-off, was accomplished by 
the strength or power of the pilot alone. Our machine, which 
was completed in great haste to meet the competition deadline 
of Aug. 31, 1935, flew 235 m. (770 ft.) in 24 seconds during the 
first testing of the propeller drive. 

Encouraged by the recent upsurge of interest and renewed 
attack on this problem of flight by manpower, particularly in 
England, a number of reports have been published about other 
attempts on this problem which took place at about the same 
time as our flights. The claims made for such aircraft, 
particularly for the Italian Bossi-Bonomi “ Pedaliante,” which 
was the only other machine to be taken seriously, and which 
purports to have flown up to 900 m. (2,950 ft.) in 71 seconds, 
become no more credible after 24 years than they were at the 
time. 

It seems to me to be worth while for the sake of historical 
truth to compare the officially observed and partly filmed 
performance of our Haessler-Villinger manpowered aircraft with 
the reports of other tests. 

It was the lure of the prize of 5,000 marks offered by the 
Polytechnische Gesellschaft in Frankfurt-am-Main that started 
us on the building of our manpowered aircraft. This prize was 
for the first flight in a closed circuit around two pylons, 500 
metres (1,640 ft.) apart, on a level airfield using the unassisted 
power of the pilot, although he was allowed to store energy 
during the thirty minutes before take-off using equipment carried 
in the aircraft. This prize for a quite definite performance in 
what was then the completely new territory of manpowered flight 
was based on the publication shortly before that time of a note 
by Alexander Lippisch in Flugsport based on Dr. Brustmann’s 
data on the power of athletes over a range of durations. 

Unfortunately, these purely theoretical data were used in 
the design of our “ Mufli,” the main design basis being a 
duration of two minutes. It was not realized until our own 
tests and those of the Muscle Flight Institute, which was 
founded later, had been done that the earlier data gave more 
than double the actual power available. For this reason, 
the prize was not won by our aircraft or by any other, in 
spite of the prize being increased in 1936 to 10,000 marks. 

On the basis of experience based on the first contest flights, 


The Mufli with modified tail unit. 


we made some modifications to our aircraft. The most impor- 
tant of these was the change from wing tilting for longitudinal 
control with a fixed tailplane to a normal tailplane/elevator 
arrangement. This greatly improved the controllability. 

As a result, in August 1936 at Frankfurt with H. Hofmann. 
an amateur racing cyclist with a peak power of 1.3 h.p., 
as pilot, a flight of 397 m. (1,300 ft.) was officially observed. 
In addition, on the occasion of a conference of the Technical 
Committee for Gliding of the Lilienthal Society on Nov. 21, 
1936, a flight of 427 m. (1,400 ft.) was observed. This flight 
in a Straight line was at Hamburg. On Jly. 4, 1937, we 
were able, under particularly favourable conditions of weather 
and location (almost no wind and a very small height difference 
between take-off and landing) to make a record flight of 712 
m. (2,330 ft.) on the Meiningen airport. We considered 
that this flight was slightly longer than that theoretically 
possible according to our calculations. 

It was considered that any further a. could result in 
no further improvement in range. its low level of 
structural strength, particularly in wing torsion, necessary to 
reduce weight to the utmost on account of the competition 
rules, rendered the aircraft unsuitable for use as a sailplane 
with auxiliary power at greater altitudes. Consequently, in 


February 1938 our “ Mufli” was accepted by the German 
Aviation Collection in Berlin where, during the Second 
World War, like the rest of the collection, it was bombed. 


Now we have the designer of the Italian manpowered 
aircraft, the “ Pedaliante” claiming in 1936 to have flown 
900 m. (2,950 ft.) in 71 seconds as published in the uncritical 
article by B. S. Shenstone*. In my opinion this flight could 


*** Manpowered Flight Achieved in 19367", THe AEROPLANE. Aug. 19, 1960 


It seems 


Above, a close-up of the controls and pedal drive. 
from this picture that the wing is still pivoted. 


Left, The Mufli after modification. 
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not have been observed by responsible authorities as a true 
manpowered flight. It would have needed a powerful starting 
crew (not the pilot’s own efforts alone) to catapult it up to 
a considerable height, or sloping terrain, to have made such 


a flight. The fact that the Italian machine had really a much 
greater minimum power required than our “ Mufli” is quite 
clear from the following comparison of the essential 
characteristics of the two aircraft: 
HAESSLER-VILLINGER PEDALIANTE 
All-up weight 242 Ib 110 kg 357 Ib. | 162.3 kg. 
Wing Area S 105.5 sq. fr 9.8 sq. m. 226 sq. ft 21 sq. m. 
Spanb .. 7 44.3 fe 13.5 m. 55.7 ft 17m 
Aspect Ratio 18.7 18.7 13.8 13.8 
Drag Area 0.215 sq. ft 0.02 sq. m ? ? 
Best L/D 24 24 ? ? 
Minimum sinking speed. . 1.74 fps 0.53 m/s 1.83°° 0.56** 
Minimum h.p. required 0.77 h.p 0.78 cv 1.19 hp 1.21 ev 
(Theoretical) | 
' 


| t 


The figure given is 1.05 ft/s (0.32 m/s) which is too low. 


**Calculated 


Since the “ Pedaliante,” because of its considerably higher 
weight and in spite of its 3.5 m. (11.5 ft.) greater span, has a 
54°, greater theoretical minimum power required than our 
* Mufli” and since the efficiency of the “ Pedaliante’s” 
driving mechanism is less, due to the long shafts and chains 
and gears to the leading edge, the above figures show quite 


clearly that the performance information given for the 
* Pedaliante"” would make an unassisted take-off and the 
claimed performance quite impossible on a level airfield. The 


clearest indication that the “ Pedaliante” was not as good as 
our * Mufli” so far as achieved performance is concerned is 
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that the maker of this aircraft made no reply whatsoever to 
suggestions made for competitive or comparative flights. 

These proposals were made by ourselves, by the Italian 
Consul in Leipzig and above all by Mr. Seiboth, the publisher 
of the magazine “ Der Sportflieger.”+ The value of 0.32 m./sec. 
(10.5 ft./sec.) given for the sinking speed of the “ Pedaliante ” 
can only be accepted if it refers to the sinking speed experienced 
during the whole muscle-powered flight of 900 m. (2,950 ft.) 
which would be quite consistent with the quoted duration of 
71 seconds. 

Twenty-five years have gone by since the above described 
practical experiments were made on the problem of man- 
powered flight. It is therefore natural for one to be keen to 
see what the improvements in performance resulting from 
the advances made during this period in aerodynamics 
and newly developed structural materials will achieve by the 
new experiments in England. Whether the much more difficult 
conditions required by the Kremer Competition compared with 
those of the Polytechnische Gesellschaft from 1934 to 1936 can 
be fulfilled within the foreseeable future seems to be highly 
unlikely on the basis of our experience. In the interest of true 
encouragement for the maximum possible number of designers, 
it would in my opinion be preferable to offer one or more prizes 
for the longest pure manpowered flight in a straight line, with 
a requirement that it be at least 500 m. (1,640 ft.). 

(Translated by B. S. Shenstone.) 

{It is understood that the Italian Authorities made life 
rather difficult for Bossi and would not allow him to take the 
“ Pedaliante ” out of Italy. Perhaps they would not let him 
contact Villinger.]—Bs.s.s. 


+** Das Luftskiff ""—Flugsport 1933 p. 311 


From Muscle 


NTRODUCING his lecture on “Power Transmission 

Systems ” to the Man-powered Aircraft Group at the Royal 
Aeronautical Society on Mar. 17, Mr. S. S. Wilson, Demon- 
strator in Engineering Science at Oxford, hoped this was not 
to become another of those lost causes for which his University 
was the reputed home. However, it should not happen if all 
concerned with the problem were blessed with the resources, 
as well as the skill to use them, enjoyed by Mr. Wilson, for he 
has been able to set up a rig for testing the efficiency of over 
a dozen different kinds of drives which could be used for 
transmitting human muscle power to a propeller. The results 
he gave were provisional estimates; he expects to publish more 
precise figures later. 

Beginning with the bicycle chain, which has an efficiency of 
98.5°, but cannot be twisted through 90 degrees, Mr. Wilson 
went on to consider various kinds of belts. A flat belt with 
a nylon core and leather facing suffers from 24 creep and 
its efficiency is only 97°: so is that of a Vee-section belt, which 
imposes less tension loads on the structure and can be twisted. 

Minimum tension on the structure is given by the toothed 
belt, an advantage which it shares with the bicycle chain; but 
at 0.265 lb. per ft. it is considerably heavier than other forms 
of belt, though lighter than the chain; its efficiency of 99.5% 


SUMMARY OF TRANSMISSION SYSTEMS 


| 
| | | | Able to 
| Estimated | | Sensitivity 
System | efficiency Wee Load on ps reduce 
| ° b./fe. | structure | defi cyclic 
4 | eflexions > 
| retina acne 
Chain 98.5 0.41 Min. tension | Shortening | Yes 
Belts | | | 
Flat nylon } | 
leather | 97 0.15 | Largetension | Small | Yes 
Toothed | 99.5 0.265 | Min. tension | Shortening | Yes 
Vee | 97 0.094 | Medium tension | Small | ? 
Steel-plain 99 0.039 | Large tension | Shortening | Yes 
Steel-perforated | ? 0.038 | Small tension | Shortening | Yes 
Gears } | | | 
Spur | 97 — | Direct thrust | Twisting | ? 
Bevel 94 . | Direct and side | Any deflex-! No 
| | thrust | ion bad | 
Worm | 89 . End thrust Twisting | No 
Roller cam | 99 ¢ | End and side | Small | Yes 
| } thrust 
Hookes joints ? + | Small None | No 
Double crank | 96.5 + | Large thrust and | Small | No 
| /96.5 tension | 
Flexible shaft | 99 127-.30, Small bending | None Yes 
| moment | 


* All these would be used with a thin tubular shaft, e.g. Dural}1} in. x 0.022 in. at 
0.103 Ib./fe. +2 tubes 2 in. x .028 in. =—.154 


to Propeller 


is the highest of all the systems tested. A perforated steel belt 
still awaits testing. 

Next came gears, which Mr. Wilson assumed would be used 
with a thin tubular shaft such as dural, 1.250.022 in., 
weighing 0.103 lb. per ft. He did not think highly of them, 
especially bevel and worm gears, which are not only inefficient, 
and are specially sensitive to distortions of the aircraft structure, 
but cannot damp out the cyclic variations of thrust which are 
inevitable when human muscles work a pedal drive. 

This last disadvantage applies also to Hookes joints, which 
transmit thrusts across the junction of two shafts, though 
their efficiency should be high even when the directions of the 
shafts differ by 10° and possibly up to 20°. They still await 
testing. Best of the gear systems is a roller cam, with 99% 
efficiency. 

A less orthodox system, the flexible rotating shaft bent into 
an arc, aroused Mr. Wilson's special interest. It might be 
suitable either for working a propeller at the tail, or for a 
pusher propeller on a pylon above the wing, worked by a pilot 
lying on his back with his feet raised. It would have to be 
run below its primary whirling speed, and its natural frequency 
of torsional oscillation would have to be well below the 
frequency of cyclical torque caused by pedalling. 

How about applying power to a wheel during take-off? Mr. 
Wilson suspected it would not be worth while, but Mr. B. S. 
Shenstone, the chairman, mentioned that the pre-war Italian 
experimenter Bossi found it impossible to take off without 
driving a wheel. On this subject Mr. Wilson gave a most useful 
tip: you can reduce the rolling resistance on take-off consider- 
ably by pre-heating the tyre to 70° C.—a.E.s. 


\irships as Wind-tunnels 


ROFESSOR HAZEN, professor of aeronautical engineering 

at Princeton University, is using one of the U.S. Naval 
ZS2G-I airships with considerable success to test wind-tunnel 
models. The aircraft model is attached to a strut, and hangs 
below the airship. 

The airship is used to test slow-speed aircraft, and especially 
for craft designed to operate with very short runways, or even 
vertically. Professor Hazen, thinking that airships were on their 
way out, went for a flight in one, and was impressed with the 
smoothness, and the fact that there was no vibration at speeds 
between 0 and up to over 60 kts. Reports from the U.S. 
suggest that quite a number of aeronautical engineers are now 
taking an interest in airships for similar purposes.—v. 
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Personal Flying 


ROGRESS with the Morane-Saulnier Rallye series continues; 

270 orders had been confirmed by Mar. 20, and the second 
prototype, to production standards, is currently undergoing 
C. of A. tests at Bretigny. Since its first flight on Feb. 10, the 
Rallye-Club O2 had logged about 40 hr. before going to 
Bretigny, while the first prototype, at the end of its recent tours 
to Copenhagen and Stuttgart, had completed about 900 hr. 

The third prototype, which will be the first M.S. 885 Super- 
Rallye, with a 145 b.h.p. Continental engine, is due to make its 
first flight early this month, and it is then scheduled for a 
demonstration tour in the United States. The U.S. agent for 
the Rallye, Mr. Coleman, has ordered three aircraft in an initial 
contract, while in Canada, a company with the name of “ Rallye 
Aircraft of Canada” has been formed by Mr. Paulson. Other 
agencies have been established in New Zealand, where six 
confirmed orders have been placed by Mr. Seabrook, and in 
Peru. 

Confirmed orders now exceed the initial production quantity 
of 250 Rallyes laid down by Morane-Saulnier. Of the 270 
orders, 107 are for French customers and 163 for export. Three 
per cent. are for the 90 b.h.p. Rallye-Club, 45% for the 100 
b.h.p. version, and 52°, for the Super-Rallye. More demonstra- 
tions are to be made in France with the Rallye by M. Jacques 
Noetinger. 

© . . 


The Royal Danish Aeroclub has undertaken an interesting 
survey into the holders of a Danish P.P.L. At the beginning of 
this year there were 359 holders of a current private pilot's 
licence in Denmark, the largest number since the peak years 
shortly after the War. Eighty new licences were issued during 
1960, the highest number since 1948, when 174 were issued. 

While the “life” of a P.P.L. in the first half of the 50's 
averaged only four years, it was seven years in the second 
half. But only 10 pre-War private pilots are still flying actively, 
and a mere 10% from 1948 are currently active. 

Only six have more than 1,000 hours flying, 54°% having less 
than 100 hours. Ten hours a year is the minimum to hold 
a licence, unless the candidate is also a soaring pilot. The 


Gliding Notes 


by Dr. A. 
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survey shows that 66% of the pilots fly less than 15 hours 
a year, most of them 10-11 hours. This would seem far 
below the level to maintain proficiency. wea 

Although much is talked about business flying in Denmark 
at the present time and many new aircraft have been imported, 
most pilots still seem to be amateurs flying for pleasure and 
not able to afford more than the minimum demanded. Only 
15% of them are owners of aircraft. 


A recent addition to executive operators in the U.K. is the 
firm of Dispatch Motors of Southwark Bridge Rd., London’s 
main Ford dealers. The company has acquired a Piper Tri- 
Pacer, G-APXT, which is flown by the Managing Director, 
Mr. D. M. Rowse, and is used to facilitate coach sales through- 
out the country. 

Its inaugural flight took place recently when Mr. Rowse, 
accompanied by Sales Manager A. J. Barton flew to Long 
Itchington in Warwickshire from its base at Fair Oaks to 
hand over log books and documents to Mr. Frank Smith of 
Frank Smith Coaches, near Rugby. Mr. Smith had recently 
taken delivery of two new 4l-seater Thames Duple coaches. 


As we predicted in our issue of Feb. 3, public acceptance of 
the $4,995 two-seat Colt has far exceeded the expectations ol 
the Piper Aircraft Corporation. The Colt was conceived as a 
low-cost side-by-side trainer for airport operators, and a produc- 
tion run of 425 was planned by next September. 

Current backlog of orders is close to 500 Colts, and produc- 
tion for the period will now approximate 1,100 of these aircraft, 
or nearly three times the original plan, according to Pipe: 
General Sales Manager J. W. Miller. “ The reaction has been 
even better than we anticipated among operators.” said 
Mr. Miller, “but the acceptance by private pilots has far 
exceeded anything we contemplated.” 

° ° * 


@ The Chipmunk of the St. Edward’s Flying Group, whose 
members are mainly drawn from St. Edward’s School, Oxford, 
has flown throughout the British Isles in its first year of 
operation from the Scillys to the Orkneys, and has also toured 
the Continent. Plans are in hand for an ambitious flight to 
North Africa during the summer. 


E. Slater 


PARTY of members of B.E.A. Glid- at 76 k.p.h. (47.2 m.p.h.), and landing seater. A visiting Polish party has been 


ing Club have been over to France 
to try out the Choucas, alias Breguet 906, 
which is largely a two-seater version of 
the Fauvette, or 905, and similarly has a 
V-tail. They were surprised at having 
to be “passed out” on the Fauvette 
before going up in the Choucas with the 
test pilot, M. Merloz, instead of the other 
way round. 

At its speed for best gliding angle, 50 
m.p.h., a 45-degree banked turn can be 
reversed in 4.5 seconds. It stalls at about 
37 m.p.h. Altogether the B.E.A. party 
were pleased with it. So, evidently, are 
the French authorities, for their Govern- 
ment has given Breguet a contract for 
100 machines for the state gliding schools 
and clubs. 


AST German sailplane designs are 
described in pamphlets brought back 
from the Leipzig Fair by Cdr. E. P. 
Young. The Libelle, which has already 
been going strong for a few years, is now 
being produced in a laminar-fow version. 
The original Libelle had a span of 
16.4 m. (54 ft. 2 in.), but a 15-metre 
alternative was produced when the 
Standard Class was established. The best 
gliding angle for these two types is 1 in 
31.5 and 28.5 respectively, and minimum 
sink 0.66 and 0.73 m/sec. 
The laminar version is claimed to have 
a gliding angle of | in 36 at a speed of 
88 k.p.h. (S55 m.p.h.), as against 78 k.p.h. 
for the non-laminar; minimum sink, 0.65 
m/sec., is hardly altered, but is obtained 


speed is 12 k.p.h. faster at 62 k.p.h. The 
laminar wing is “accomplished in 
standard wood construction with a backed 
dural foil, and glued with plywood 
covering.” 

A two-seater training machine, the 
Lehrmeister, wears 15-m. span wings for 
training beginners and 17-m. span for 
high-performance pupils, “ including 
danger instructions and simple trick 
flying.” Best gliding angles are 1 in 23 
and 26 respectively, and minimum sink 
0.95 and 0.80 m/sec., while landing speeds 
are 72 and 74 k.p.h. (44.7 and 46 m.p.h.) 
respectively. Neither for this nor for the 
Libelle is the high-speed performance 
given. Another machine, the Lo-Meise. 
is evidently an East German version of 
the Olympia’s forerunner. Best gliding 
angle is | in 23. 


* * * 


ERO-SPORT, tthe East German 
aviation magazine, compares the 
triangular speed records of East and West 
Germany. East comes off best with the 
single-seater 300 km. triangle at 68.4 
k.p.h., compared with the West's 66.5 
k.p.h.: but with the other five records the 
West has an advantage ranging from 
1.35 k.p.h. for 100-km. single-seater to 
21.53 k.p.h. for 300-km. two-seater. 
East Germany’s decentralized contest 
this year runs from Mar. 15 to Sept. 30. 
Last year’s winner was Adolf Daumann of 
Schwerin. 
At the other side of the Communist 
world is a Chinese-designed training two- 


stimulating Chinese gliding, and one of 
them, Josef Niesipala, advised the 
designers of the new machine, Chen-Kuei- 
Weng and Li Ti-Tiun. 

Called Lie-Fang, which means “ liber- 
ation,” the machine is a tandem two-seater 
with a span of 15 metres, aspect ratio 
12.4, all-up weight 882 Ib., and wing 
loading 4.4 Ib./sq. ft. It is a mid-wing 
type, with the leading and trailing edges 
sprouting from exactly half-way up the 
fuselage: the wing is _ fabric-covered 
behind the torsion-box. In fact, it looks 
pretty conventional, and the gliding angle, 
given as | in 21, shows that there is little 
laminar flow. 

Pupils graduate from the Lie-Fang on 
to a Polish Mucha for first solos. 


el + » 


REGIONAL GLIDING CON- 

COURSE is announced in France by 

the Union of Aero Clubs of Bordeaux and 

the South West; it will be held at the 

Niort-Souché aerodrome on May 20, 21 
and 22. 

Regional contests in England during the 
Easter holiday were at Long Mynd in 
Shropshire and Swanton Morley in Nor- 
folk, while at Bicester the R.A.F, teams 
for the National Championships were to 
be practising. The Championships are at 
Lasham, Hampshire, from May 13 to 22, 
and the second International Glider Trade 
Fair is also there on May 13 and 14. 
Anyone wanting to exhibit should contact 
Sqn. Ldr. J. C. Ward, Nettlebed House. 
Nettlebed, Oxfordshire. 
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Correspondence 


Executive Developments 


N a recent column of “ Wroundabout,” we read with interest 

Wren’s comment on United’s Executive ‘“‘ Men Only ” flights. 

I think I must say that the “Men Only” concept was not 
in any way designed to utilize piston aircraft, as the Executive 
flights are somewhat of an institution with us now, having 
been in effect for somewhere in the neighbourhood of eight 
years. 

As a matter of fact, it is probable that soon we will replace 
the Executive equipment with a jet. It has not only been an 
extremely popular flight over the years, but other airlines have 
sought to duplicate the service in one form or another. 

London, W.1. EDMUND STOHR. 

(European Director—United Air Lines.) 


Getting the X-15 Facts Right 


EFERRING to your account of the latest speed achieve- 

ment of the North American X-15 on Mar. 7, reported 
in THE AEROPLANE AND ASTRONAUTICS, Mar. 17, p. 277, may I 
point out that the mish-mash of figures on this effort has 
become somewhat garbled in the brave attempt to squeeze 
two eggs into one egg-cup. 

Your own report, exemplified in the second paragraph, gives 
the speed of 2,905 m.p.h. correctly, but misstates that the X-15 
climbed from 45,000 to 75,000 ft. at the peak of its climb 
profile. My own despatch stated correctly that the X-15 
reached a ceiling of 77,000 ft. and, just after the round-out, 
attained its maximum speed of 2,905 m.p.h. (Mach 4.43) at 
76,160 ft. These are the corrected instrumentation figures, 
checked and confirmed by both the N.A.S.A. and North 
American Aviation. 

The next mission of the high-powered (XLR-99 rocket- 
engine) X-15 will be an altitude step from its current maximum 
of 136,500 ft. to about 150,000 ft. and will be flown by 
N.A.S.A.’s chief engineering test pilot Joseph A. Walker. 
Walker has made five previous X-15 flights with the smaller 
interim rocket engines (XLR-11), but this will be the first 
full-scale attempt to rely on the reaction control system of 
small rocket thrust chambers in the fuselage-nose and wing- 
tips; these are controlled in the cockpit by a side-arm controller 
on the pilot’s right-hand side, the controller being integrated 
with the conventional centre stick. 

I regret that you were not able to publish my modest tribute 
to Scott Crossfield and his fellow test pilots, White and Walker, 
who have brought the X-15 up to its present adventurous poise 
on the fringe of space flight. Just before closing down this 
note on Mar. 21, the news came through over the air that 
Walker had to abort his scheduled launch that day to the 
planned 150,000 ft. At 12,000 ft. a malfunction occurred 
and the B-5S2 carrier had to land with its X-15 and pilot 
still shackled under its wing. Over the air came the cool voice 
of Joe Walker: “O.K. You guys trying to cut down my 
flying time! ” 


Santa Monica, Calif., U.S.A. STANLEY H. Evans. 


That Airport Parking Problem 


OW often does one hear in these days of agitated travel that 
“time is money’? While there may be an element of 
truth in this modern saw, it is used all too frequently as an 
excuse for the extraction of exorbitant sums of money from 
ordinary folk who have a simple objection to just wasting time. 
A classic example has recently come to light in the announce- 
ment of a new scale of car park fees at London Airport. 
For a two- to four-day parking, the cost is now £1 per day: 
for periods longer than four days, it is £2 per day. In all 
conscience this is putting a pretty high premium on the Ministry 
of Aviation’s sense of financial proportion in relation to its 
customers. Indeed, levying such a high toll is yet another 


illustration of the assumption, made in most State enterprises, 


that all members of the travelling public are equipped with 
bottomless purses of the expense-account type 

No one will deny that the central area at Heathrow is liable 
to congestion—this is an inevitable penalty of the island layout 

and clearly steps must be taken to reduce the congestion to 
a minimum if the Airport is to function. Likewise it is hardly 
fair to complain about the cost involved in stays of a week or 
more. After all it is no part of an airport's function to act 


as a car storage depot. 

But for the short-term traveller living on the outskirts of the 
Metropolis, a real problem does exist in terms of the amount 
of time that has to be wasted in getting to the airport if a car 
is not used. 
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For example, there are many thousands of ordinary air 
travellers who live within a one-hour car journey from the 
centre of the airport. For them to travel by public transport 
to the city air terminal and thence by airport coach can mean 
a transit time of as much as 24 hr. For all these travellers, 
there can be 3-4 hr. of sheer wasted time on a return air 
journey. 

To have to pay £2 or so for the privilege of avoiding this 
quite unnecessary waste on a two/three-day trip will not make 
a great deal of sense to the average tourist traveller on 
Continental or domestic routes. Heathrow is far too 
inaccessible as it is; penalizing those who can mitigate the 
nuisance for themselves is no way to solve the problem—or 
make air travel more popular. 

A correspondent in your Mar. 10 issue draws attention to 
another aspect of this airport parking problem. “ Parking space 
for private cars is not always immediately available in the 
central area,” he says. This is another potential time-waster— 
but at least it is one which may disappear by the removal of all 
those vehicles in the car park which are either stored there for 
more than four days or which are not bona fide travellers’ cars. 

Of course, the only way to solve the problem is to provide 
adequate parking space in the first place. On all the hundreds 
of acres comprising Heathrow there must be enough “ dead” 
ground for such a purpose. A 50-yd. strip taken off the 
perimeter all the way round its five miles, for example, would 
surely accommodate all the cars that are likely to require 
accommodation at any given time. Their occupants could easily 
be transported to the central area without undue delay by means 
of a constant circulation of small buses. 


Edgware, Middx. “ Tourist.” 


Shocks in the Sky 

The accompanying photograph is optimistically 
titled “ Portrait of a Shock Wave,” the manifestation 
of compression being the thin white line running 
diagonally from top left to bottom right. The 
picture was taken through a cabin window of 
a Lima-bound B.O.A.C. 707 flying at 35,000 ft. at 
Mach .82, and shows part of the starboard wing and 
inboard flap. A similar wave hovered over the port 
wing. Both extended for about the inner third of 
each wing’s span. 

There was something uncanny about that shimmer- 
ing line out there—as another expert said: “ You'd 
think it would blow away.” It moved like a dragonfly, 
poised and quivering for a few seconds, then darting 
forward or backward an inch or so. I wondered what 
the wave was like in section and why it should be 
visible. 

The late John Derry was, I believe, one of the first 
to report a shock wave in action outside a wind 
tunnel. These columns carried a letter from him 
some 10 or more years ago. 
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High-speed Windscreens 


Windscreen panels of alumino-silicate 
glass for use in high-speed aircraft are being 
developed by the Triplex Safety Glass Co., 
Ltd., in conjunction with Pilkington Bros., 
of St. Helens. This type of glass contains 
a higher percentage of aluminium oxide than 
that normally for aircraft use. It is claimed 
that no loss of strength occurs at tempera- 
tures ranging from —80° C. to +200° C. 
This makes it suitable for use at speeds up 
to about Mach 2. 

In the past alumino-silicate glass has been 
used for discharge lamps for street lighting 
and similar articles but has never been made 
to optical standards or in sizes as large as 
those required for aircraft panels. The first, 
it is hoped, will be ready for use by the end 
of the year. In certain cases they will be 
gold-filmed for de-misting and de-icing by 
electrical transmission. 


Hawker Siddeley Electronics 


Two members of the Hawker Siddeley 
Group, Armstrong Whitworth Aircraft, Ltd., 
and the Brush Electrical Engineering Co. 
Ltd., have joined their electronics sections 
to form a partnership known as Armstrong 
Whitworth-Brush. This will manufacture 
and market advanced electronic and 
electrical control and intelligence systems. 
First orders received by the new partnership 
are for data link equipment for a radar 
installation and recording equipment for 
experiments in the detection of underground 
nuclear explosions. 


Finishes on Show 


An_ International Industrial Finishes 
exhibition, the first of its kind in this 
country, is to be held at Earls Court, 
London, S.W.5, from May 8-11. All of the 
main surface-finishing techniques and pro- 
cesses will be represented as well as allied 
ged and materials. A convention at which 
6 papers will be read will run in parallel 
with the exhibition, 


Met. Information by TV 


Increasing use of closed-circuit television 
is being made in air traffic control. Yet 
another use will come into operation soon 
when equipment produced by Peto Scott 
Electrical Instruments, Ltd., in collaboration 
with the M.o.A, is installed at Bahrein Air- 
port. This has been designed to provide 
instant transmission of meteorological 


This hydraulically 
operated vibrator has 
been produced by 
Dowty Rotol, Ltd., for 
vibration and high 
frequency fatigue 
testing. It willoperate 
at frequencies of up to 
500 ¢/s. 


information to a number of remote monitors 
in various parts of the control tower. 

Meta! conditions at any given time are 
recorded on a standard form. This is placed 
face downwards on a glass window on the 
top of a console containing the TV 
camera. Upon closing a lid a 35 mm. 
camera automatically takes a photograph 
of the form as displayed on the face of the 
monitor ; simultaneously, red lights flash on 
all monitors to which the information is 
being relayed. 

After taking note of the message, the 
recipient cancels the flashing light by pushing 
a button. This also cancels an indicator 
light on the transmitting console giving an 
indication that all positions have received 
the information. Should the recording 
camera fail because of mechanical defect or 
lack of film a warning lamp lights. 


Index Available 


The index to THE AEROPLANE AND ASTRO- 
nauTics, Volume 99 (July-December, 1960), 
is now in print. Copies are available on 
receipt of 4d. to cover packing and postage. 
Applications should be addressed to Temple 
Press Limited, Bowling Green Lane, London, 


mt. 


Holding Company 
The issued share capital of the three British 
CIBA companies, CIBA Laboratories, Ltd., 
makers of pharmaceutical products, CIBA 
Clayton, Ltd., a company selling dyestuffs, 
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and CIBA (A.R.L.), Ltd., manufacturers of 
synthetic resins and adhesives, has been 
acquired by a new company, CIBA United 
Kingdom, Ltd. This has been formed with 
an authorized capital of £3 million by 
CIBA, Ltd., Basle, to act as a holding com- 
pany for its subsidiary’s interests in this 
country. Also included is the controlling 
interest held by the Swiss concern in the 
Clayton Aniline Co., Ltd. 

Dr. R. Kappeli, of the Swiss company, 
has been appointed chairman of CIBA 
United Kingdom, Ltd., and Sir Arthur Vere 
Harvey is managing director. Sir Joseph 
Napier is a director. The registered office 
is at 96 Piccadilly, London, W.1. 


TACAN Testers for the R.C.A.F. 


A contract for the manufacture and supply 
of 60 test sets to be used for preflight 
checking and simple workshop servicing of 
the ARN-52 airborne TACAN system has been 
awarded to G. and E. Bradley, Ltd., an 
associate company of Joseph Lucas, Ltd. 
This TACAN system is now being brought into 
use with the R.C.A.F. Worth £46,000, the 
contract is for the Bradley test set UE.45 
and was secured against strong competition 
from U.S. manufacturers. When in use 
with the R.C.A.F. it will be known as test 
set radio AN/ARM-SO01. 

Originally developed to meet an M.o.A. 
requirement, the test set provides a rapid ’ 
and accurate accept/reject test and is used 
by both the R.A.F. and the Royal Navy. 


Aviation Calendar 


Apr. 8 
Birmingham.—-B.1.S.. Midland Branch lecture. 
“ Some Astronomical and Astronautical Aspects of 
the Moon,” by K. Fea, in the Birmingham and 
Midland Institute Cinema, Paradise Street, at 18.30 
hrs 
Loadon.—-B.1.S. lecture, ‘* Orbital Rendezvous 
Techniques.” by E. M. Dowlen, in the R.Ae.S. 
Lecture Theatre, 4 Hamilton Place, W.1, at 18.00 
hrs 
Apr. 10 
Amesbury.—-R.Ac.S. Boscombe Down Branch 
Film Show, in the Lecture Hall, A. and A.E.E., at 
17.30 hrs 
Brussels..-AGARD Flight Mechanics and Fluid 
Dynamics Panels joint meeting on Stability and 
Control; until Apr. 15 
Lisbon. -AGARD AeroSpace Medical Panel 
Spring Mecting 
joa. —-R.Ae.S. Historical Group Discussion 
Evening, in the Lecture Theatre, 4 Hamilton Place, 
W.1, at 19.00 hrs 
Apr. 11 
Londoa.—R.Ac.S. lecture, “ Direct Electrical 
Power Generation by Thermal and Chemical 
Means,” by Prof. M. W. Thring, in the Lecture 
Theatre. 4 Hamilton Place, W.1. at 19.00 hrs 
London,—GAPAN Annual Banquet at the 
Guildhall, at 19.00 brs. for 19.45 hrs 
Luton Airport.R.Ac.S. Luton Branch lecture. 
* Reliability.” by Air Marshal Sir Herbert 
Spreckicy. in the Napier Senior Staff Canteen, at 
18.00 hrs 


Apr. 12 
London.--R.Ac.S Graduates and Students 
Section lecture. ““ Man Powered Flight Progress to 


Date.” by B. S. Shenstone, in the Lecture Theatre. 
4 Hamilton Place, W.1, at 19.30 hrs 


London.—Kronfeld Club lecture, “ Pilcher, the 
Pioneer of British Aviation,” by Lord Braye, in the 
Basement, 74 Eccleston Square, S.W.1 

Apr. 15 

Londoa.—Science Museum lecture, ‘* The Story 
of Flight.” by Victor Wall, at the Science Museum. 
S.W.7, at 15.15 hrs. 

Company Notices 
NEW COMPANY 
COLDRAM, LTD. (686.812).—Private co. Reg. 
Mar. 17. Cap. £100 in £1 shs. To carry on the 
business of automobile, marine and aircraft 
engineers. Sec.: Lawrence R. Battell. Reg. off.: 
13 Well Court, Bow Lane, E.C.4 
New Patents 
APPLICATIONS ACCEPTED 
867,807.—Glester Aircraft Co., Litd.—** Fluid-flow 
detectors.”’"—Oct, 30, 1958. (Nov. 1, 1957.) 

867,419.—Autopiug Gerhard Sedimayr G.m.b.H.— 
“ Parachute coupling devices.""—Sept. 16, 
1957 (Sept. 17, 1956.) 

867,.522.—Martin-Baker Aircraft Co., Lid., and J. 
Martin.—** Firing mechanisms suitable for 
aircraft seat ejection devices."’—Jly. 21, 
1958 (Aug. 2. 1957.) (Addition to 
815,058.) 

867 .944.—Power Jets (Research and Development), 
Ltd.—"* Airfield ground equipment for 
vertical take-off aircraft.."—Nov. S. 1959 
(Nov. 21, 1958.) 

Printed specifications of the above will be avail- 
able on May 10, 1961, and the opposition period 
will expire on Aug. 10, 1961. 


Personal Notices 
BIRTHS 
Baddeley.—-On Mar. 25, at Louise Margaret 


Hospital, Aldershot, to Phylis (née Cooper), wife 
of Sqn. Ldr. E. S. Baddeley—a daughter 


Bennett.—On Mar. 21, at R.A.F. Hospital, 
Halton, to June (née Pollard), wife of Sqn. Ldr. M 
Benneti—a son. 

Curtiss.—On Mar. 23 at the Louise Margaret . 
Hospital, Aldershot, to Peggy (née Bowie), wife 
of Sqn. Ldr. J. Curtiss—a son. 

ickinson.—On Mar. 24, at the West Norwich 
Hospital, to Merle (née Williams), wife of Sqn 
Ldr. R. J. F. Dickinson—a son. 

Gillard.—On Mar. 13, at Leanchoil Hospital, 
Forres, to Ella (née Smith), wife of Flr. Lt. FE 
Gillard—a son. 

K «—On Mar. 24. at Ely, to Antoinette 
(née Bailey), wife of Fit. Lt. "R. Kingdon—a 
daughter. 

Parker.—On Mar. 2. at the Louise Margaret 
Hospital, Aldershot, to Mary (née Pocock), wife of 
Fit. Lt. G. A. Parker—a son. 

Raggett.-On Mar. 20. at Harrogate Genera! 
Hosptial, to Pamela (née Faulkner), wife of Fit 
Lt. P. Raggett—a daughter 

Richard.—-On Mar. 24, at Wellington, to Janet 
(née Oldershaw), wife of Fit. Lt. D. M. Richard 
—a son. 

Sprent.—On Mar. 20. at Portwey Hospital, Wey- 
mouth, to Carol, wife of Fit. Lt. C. Sprent—a son. 

Tanner.—On Mar. 23, to Nancy, wife of Fit. Lt 
A. T. Tanner—a daughter. 

Taytor.—On Mar. 16, at Dhekelia. Cyprus, to 
Pamela (née Barton), wife of Fit. Lt. G. K. Taylor 
——@ son. 

MARRIAGE 

Howes— Warren.--On Mar. 25, We. Cdr. Charles 
Clement Howes, to We. Off. Constance Ellen 
Warren, W.R.A.F. 

DEATHS 

Jordan.—On Mar. 26, San. Ldr. Arthur Dean 
Jordan, D.F.C., D.L., R.A.P. (retd.) 

Ridley.—On Mar. 25, Air Cdre. Eric Leighton 
Ridley, R.A.F. (retd.). 
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in the air 
and in space 


A: 
NEW 
MATERIALS 
with new uses 
r\ 


q 
Ay 


\PERMAV a hes] 


in any shape 


or form required 


in any shape or form, 
pure or as a loading for 


other materials—available 
in sheets, blocks, rods, 
tubes, or as machined 
components. 


Glass fibre 
reinforced plastic 
mouldings 


Glass fibre reinforced plastic 
mouldings with a wide 
choice of resins and 
reinforcements to meet 
specific needs—also available 
in sheets, tubes, rods, etc. 
A.|.D. & A.R.B. approved. 


PERMALI Ltd., Gloucester, England. Tel.: 24941 


Totally tested products of THE 


PERMALI 


GROUP 


if 


PERMALI 
PERMAWOOD 
PERMACAST 
DiIALAM 
JABROC 
HYDULIGNUM 
HYROC 
PERMAFLON 
PERMAGLASS 


THE AEROPLANE 
and ASTRONAUTICS 


Beyond our skies 


Crown Copyright, Science Museum, London. 


Comets 


At predictable intervals they come, those exciting 
visitors to our heavens—the comets. But where the 
stars are bodies vast beyond comprehension, a comet 
is a mere cluster of meteoric particles which, when it 
comes near the sun, shines as a comet. The tremendous 
heat of the sun excites the matter to luminosity, the 
head being formed by released gases, and the tail by 
streams of minute particles ejected from the head by 
the radiating pressure of light. 

One of the most famous comets is Halley’s, which re- 
appears every seventy-five years. References to it, 
and drawings, exist from many centuries back: it was 
seen over Jerusalem in A.D.66, in the Autumn of 684. 
near the Pleiades as a circular object without a tail, 
and its appearance in 1066 caused great alarm—it was 
duly recorded in the Bayeux tapestry, ‘Isty mirantur 
stellam’—-while in 1456 its appearance is said to have 
discouraged the Turks in the siege of Belgrade. 
Halley gave his name to the comet by identifying its 
recurrence and correctly predicting its reappearance 
in 1759. 


..« first in airborne 
jire protection 
equipment 


GRAVINER - COLNBROOK - SLOUGH - BUCKS 
G74 
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“~ EROPLASE 


and 
ASTRONAUTICS 


PRESS DAY: First Post, THURSDAY. RATE : 


CLASSIFIED ADVERTISEMENTS 


I/- per word (minimum 12 words 12/-). 


Cables: 
Shackhud, London 


or executive configuration. 


range tank, metal floor, dual 


CREDIT TERMS ARRANGED 


AVIATION 
LIMITED 


WE ARE PROUD TO MAKE THIS 
SUPERB OFFER OF 
DE HAVILLAND DOVES 


New in 1955, with airframe hours less than 3,000 each. 


Zero hours since Check V © New cabin interiors in airline 

overhaul and complete recon- 

ditioning by de Havillands. 

Zero hours on engines and a Full de-icing, 52 gallon long 

propellers since overhaul by ae 
de Havillands. controls. 


NEW OR USED AIRCRAFT SUPPLIED 


umd WS SHACKLETON 


Less than half new price. 
Subject to remaining unsold. 


PART EXCHANGE WITH 
OTHER AIRCRAFT OR CARS 


175° PICCADIL 
LONDON, W_ 


HYDE PARK 2448/9 


___ EUROPE’S LEADING AIRCRAFT TRADERS 


oe al 


AIRCRAFT FOR SALE 
R. K. Des. L™- 


DEALERS FOR ALL JEPPESEN PRODUCTS. 
I T= yous | rmccmaeel 
Honest to goodness “ getting lost "*? 
Chart floundering? 


Can never find the frequency? 


Tune-in one deacon, and get a strange call-sign 
« —what is it? 
6 How do I work the Omni? 
. 


2 
3 
4 Computer slides under rudder pedals? 
5 


Plus 1,002 other problems 


HESE can now all be solved by using Jeppesen 

equipment Airways Manuals contain complete 
VFR and IFR coverage with all the necessary radio 
facility charts, let-down procedures, airport diagrams, 
<tc., etc. Computers—one to suit every need. Plotters 
that have a dual purpose, with built-in protractors, 
knee nav. boards with flight plans included, with 
or without light, and built-in pencil sharpener—a 
“desk " where you want it most, a compicte range 
of aviation bricfing booklets, and finally, beautifully 
designed flight cases, to carry them in, enabling you 
to put your finger on the required instrument or 
publication, without the usual contortionist act of 
getting under the seat for the runaway pencil or 
computer, ctc 

HE entire Jeppesen range is designed and pro- 

duced by pilots, for pilots—hence the success 
and usefulness of the many items. Only the Jeppco 
range has the flattery of being the most imitated 
pilot aids in the world, but none can quite compare 
Send for free catalogue 
R K. DUNDAS, LTD.. Dundas House, 59 Saint 
tee James's St., London, $.W.1. Phone. ee Fw 
3717 


USTER V Lycoming, 4-seater, three year C. of 

A expiring October, 1963, full blind pancl. 
23 channel Murphy VHF. starter. gencrator, long- 
range tank, oblique photo. windows and _ vertical 
camera hatch with drift sight, yellow and red anti- 
collision paint, £1,800 Photopia, Ltd., Newcastle, 
Staffs 581-561 


RANTAIR, TD., 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (24 hours per day). 


Wo aon a licence—we have aircraft Recent 

of (private or hire and reward). H.P. or 
leasing British and American, two, four or more 
seats, with or without ragio, £1,000 to £10,000. 
Demonstrations anywhere, any time Hire one for a 
week before you buy it See also aircraft for hire 
and charter 222-768 


prem S. CLIFFORD AND CO., LTD., offer:— 


USTER V. Lycoming engine 400 hours. airframe 
415 hours. 3-year C. of A. expiring October, 1962, 
full blind flying pene, 6-channel radio, long range 
tanks, starter, etc., £1,350 
IPSY Belfair Walter Mikron engine, airframe and 
engine 70 hours since new, comprehensively 
equipped, permit to fly until February 12, 1962, £975 
ono 
Pyare R details of the above aircraft on request 
Sole U.K. agent for Czechoslovakian light aircraft, 
Oxford Airport, Kidlington, Oxford. Kidlington 3355, 
Bietchingion 392 581-24 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


IAGGIO 
of GENOA 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


in excelent condition with current C 


Air Training, Hambie, Hants 


| eee —— ° 
C-46F A= RAFT, 


PASSENGER AND CARGO 
WITH OR WITHOUT 
T-CATEGORY KIT INSTALLED 


IMMEDIATE DELIVERY 


The lowest priced 
Copter in the 
World. Bensen B-7 
Gyro-Glider and 
B-7Mc powered 
Gyro-Copter. in 
production by ar- 
rangement with 
Bensen of U.S.A. 


For full details send P.O. Si- 
CAMPBELL 
Laundry Lane, Hungerford, Berks. 


— JpLviNGe _ Es. P< 
ee. qa 


CALL OR CABLE 


| peat |. getamaaaas R, 


EXECUTIVE VICE-PRESIDENT 


Phone, Stanley 7-3411 Cable, “ Fiytiger.”* 
S81 


BUSINESS AEROPLANES 


Available from Shorts 


There is a Beechcraft for every 
business requirement. For demon- 
stration flights or details of the 196! 
range of these distinguished high 
performance aircraft, please write 
to the British Isies distributors: 


SHORT BROTHERS & HARLAND LTD 


Light Aircraft Division 


Queen's Isiand, Belfast, N. ireland 
or The Aerodrome, Rochester, Kent 


immediate delivery, £6.500 
LsO 
propellers and 


Brae Mos TEER 


only £4,816; fly away Redhill Acrodrome Try 
youresli-—camtnet 


pycttason Ameri AND ENGINE. 


7, TD., 


CROYDON AIRPORT 


Aircraft Wanted 

CRAP aircraft aluminium and _ stainless steel 
urgently required. London Metals, Ltd.. Lowton 

St. Mary’s, near Warrington. Leigh 71441-2 
222-0766 


FFERS are invited for two Oxford Mk. I aircraft 
M ~ 6 4 


equipped with radio compass, D.R. compass, STR9 
radio and standard SRI4B and SRISB ILS; plus a 
large quantity of Oxford and Cheetah spares and three 
nil hours spare Cheetah engines Bursar, College 5 

581-9 


HANDLEY PAGE Marathon, only 1,000 hours 
since new, C. of A. expires July, 1961. fully air- 
line equipped including radio, 20 seats, V.I.P. interior 


large spares holding for the above and 
a large stock of Gipsy Queen 70/4 engines. Dove 
Ss all overhauled by the makers 
Derby Aviation, Ltd., Derby Airport. Phone, Etwal! 
$21. 


eechcraft| 


581-555 


200 Ib baggage. or S-seater with ade- 

quate luggage. six hours” range at 140 m.ph., will 
operate with full load from fields of 250 yd., with 
luxurious furnishing, gyro compass and horizon at 


Phone, Croydon 5151-52 581-20 
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APRIL 6, 1961 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OLLASONS for Tiger Moth spares, Gipsy engine 
overhauls and spares, and now increased facilities 


at Biggin Hill for your C. of A. overhaul. All light 
aircraft types acceptable zzz-775 
HE REGIONAL AIR TRADING CO., Croydon 


Airport, for — spares of every description 
Phone, Croydon 85 772-762 


— AND a LTD 


HE leading stockists in the U.K. for instruments 

navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy, Major and Queen series and Armstrong 
Siddeley Cheetah IX, X and XV engines 


6 QUEEN'S GARDI NS. Lenton W.2. Phone 
Ambassador 8651, Cables, Gyrair 
393 


London.” zzz-772 


Foe® gate 
gran pasts pYvertony 
FOR 
C-46, DC-4, DC-6, 1049H, 


a A™ RAFT 


ALSO 


ay ee Y Osea ND 


3350-EA-3 ENGINES 


—* & bias Y 


R2800 CBI6/17 ENGINES 


— F' YING — | Pane _ 
| a iamatnitaa Cc 


CALL OR CABLE 
DOUG DULY 


* Flytiger 


Phone, "y 
581-0723 


Triangle 7-3411 Cable 


EPAIRCRAFT, LTD., The Common, Cranleigh 
Surrey (Craniecigh 536), for instruments and auto 
pilot overhaul 22zz-749 
ARACHUTES, 24 ft. nylon back-type, £10 each; 
ditto seat- type, £8 each Further details from 

H. H. Bradford Lia., Ramsey, Harwich, Essex 
584-556 


rb ante 

in the MODERN 
MANNER 

| 


in THE AERO 145 
LIGHT TWIN 4-SEATER 


@ Lowest priced light Twin in the world 

@ Retractable Undercarriage 

@ V.P. Propellers 

@ Fuel injection for economy and safety 

@ Cruises at 160 m.p.h. with a consumption 
of only 10 g.p.h. (16 m.p.g.) 

@ Comfortable 4 seat cabin with excep- 
tional all round view 

@ British C of A Validation in full Public 
Transport Category (Group C) 

@ Comprehensive Standard Equipment 

@ Full spares backing 


Enquiries welcomed for the Aero 145 and 
the elegant single engine Meta-Sokol. 


SOLE U.K. AGENTS 


PETER S. CLIFFORD 
& CO. LTD. 
Oxford Airport, Kidlington 
Phone Kidlington 3355; Evenings and W/Ends 
Bletchington 392 


in conjunction with 
G/C Edward Mole, U.K. Distributor 


World wide Distributors OMNIPOL, PRAGUE 


Vee ee est: 


Pei (a 2 Ce EL Se eee Aa 
SS ae 
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LUGS and sockets. More than 1,000,000 in stock, 
covering over 50 different ranges British and 
American Stock list on application to Sasco, 
Nutfield, Redhill, Surrey Phone, Redhill 5050 
2Zz-784 
YLON towing cable braided l-in. circumference 
price £12 10s. per 800-ft. coil, weight 17-18 Ib., 
carriage paid Bradfords, Ramsey, Harwich, Essex. 


582-x2897 
IRFRAME spares for Dakotas, Harvards, Piper 
Cub Fairchilds, Argus, Beechcraft, _D-17s 


Mosquito, Spitfire, Firefly Engine spares for Pratt & 
Whitney, Armstrong Siddeley, Lycoming, etc acces- 
sories and instruments for all types of aircraft 
€ J Dakota operators please note, we offer a 
. limited number of genuine brand-new Bendix 
52058 “ wheels at a reasonable price 
WALTER, “LTD. The Drive, Horley, Surrey 


e Phone, Horley 1420 and 4294. Cables, “* Cubeng 
Horley.” 581-15 
ENDIX J-8 Horizons, instruments, relays for 


Dakotas, Sabres, Neptunes, Bendix VOR-ILS 
radio and compass equipment Fairchild ar oe 
Cameras, Gun Cameras and Spares E.W 
69 Church Rd., Moseley, Birmingham 


Aircraft Accessories, Spares and 
Components Wanted 


ANTED, quantities large or small American- 
manufactured aircraft components, airframe and 


581- 336 


engine spares, A and N.A.5 hardware, etc. Avail- 
ability lists and prices to Box A793, care of THE 
AEROPLANE AND ASTRONAUTICS 581-559 


AIRCRAFT SERVICING 

VERSEAS AIR TRANSPORT, LTD., Manchester 
Airport, for overhaul, conversions and modifica- 
tions at guaranteed prices Phone, Mercury 5262, 
ext. 148 zzz-779 
ANTS AND SUSSEX AVIATION LTD.., 
Portsmouth, have now obtained additional hangar 
space and can offer facilities for C. of A. overhauls. 
modifications and all types of repairs. Phone, Ports- 
581-6 


mouth 62087 
HELICOPTERS 


OR specialized helicopter operations in engineering 
and survey. agricultural spraying, passenger trans- 
port, flying training—-contact Helicopter Services, Ltd.. 


Luton Airport Phone, Luton 4911 zzz-783 
Officers’ uniforms for sale, new and 


R.A. 


e reconditioned. Fisher's, 86-88 Wellington 


. Woolwich Phone 1055 Kits also purchased 

zzz-774 
CONSULTANTS 

AN S. McNICHOL, London School of Air Naviga- 
tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, = 3 
746 
R Ww SUTTON (CONSULTANTS), LTD. 7 

e Lansdowne Place, Cheltenham. Phone 5811 
588-539 


ELECTRICAL EQUIPMENT 


LECTRICAL connectors. More than 1,000,000 in 
stock, covering over 50 different ranges British 
and American Stock list on application to Sasco 

Nutfield, Redhill, Surrey Phone, Redhill 5050 
zzz-785 


ENGINES AND ENGINE SPARES 


NGINE overhauls Hants and Sussex Aviation 
Ltd., offer Britain’s most comprehensive overhaul 
including magneto and component overhaul. 


service 
with spares supply All D.H. range up to Queen 30 
Mk. 2 § Heron, Armstrong Siddeley, Blackburn 
Cirrus, Lycoming and United Kingdom distributors 
of Continental motors Huge exchange pool most 
type engines Specialists in export work Address 
The Airport, Portsmouth, Hants Phone 63051 
581-693 


G GFL 
HY PF FS 


Sole Distributors in the U.K. 


VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDLINGTON 3444 


APPOINTED DEALERS 


Midlands: Sir Robert McAlpine and Sons Ltd. 
Luton Airport, Luton, Beds 


East Anglia: W. H. & J. Rogers (Engineers) Ltd. 
Gt. Barford, Bedtord ford 


North: Westair Limited 
Squires Gate Airport, Blackpool, Lancs 
Scotiand: Airwork Services Limited 
Perth Aerodrome, Perth, Scotland 


AIRWORK SERVICES 


TELEPHONE: ESSENDON BIS 


THE AEROPLANE 
and ASTRONAUTICS 


HIRE AND CHARTER 
GFASTAR, [TD.. 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (24 hours per day). 
You have a licence—we have aircraft with or without 
pilot, wit w without radio, two or four seats. 
Tri-Pacers, Caribbeans, Cubs or Austers, for hire or 
lease (Free maintenance, insurance a repairs.) 
From £3 10s. per engine hour without pilot or Is. 3d. 
per mile with pilot. 

Europe—Africa or Adie covered. See also Aircraft 

for Sale. 272-769 


Pp R Apache, comprchonaively equipped, available 
for contract hire, for executive use, continuation 
training or other purposes by approved people or 
organizations, based in South Box A8lil, care of 
THE AEROPLANE AND ASTRONAUTICS. $81-23 


PACKING AND SHIPPING 
R AND J. PARK. LTD., 143-9 Fenchurch St., 
*« E.C.3. Phone, Mansion House 3083. Official 
packers and shippers to the aircraft industry. zzz-782 


PHOTOGRAPHY 
EROPLANE photographs, 5,000 available, includ- 
ing 1914-19 warplanes, latest U.S.A. and British 
jets, 54 in. by 34 in., 8. per dozen Lists and 
specimens, 2s. 6d. post free. Kiso thousands of ships 
and railways Real Photographs, Lid., Victoria 
House, Southport 581-5 


RADIO AND RADAR 
PERRY ZERO reader, Type ZL} course selectors, 
control panels, flight computers and _ indicators, 
three complete installations in stock. A. J. Whittemore 
(Aeradio), Lid,, Biggin Hill Aerodrome, Kent. ate 
72-7 


TRI2D, STR9Z, STRIX and most other British 
and American V.H.F. R/T equipment always in 
ang AR — “nee A design installations into any 
of aircra . Whittemore Asratie. a: ° 
Bing n Hill y FR Kent 781 


SITUATIONS VACANT 


ILOTS Viscount captains and first officers 
required Maitland Drewery Aviation, Gus 
Airport 81-547 
ERBY 


AIRWAYS have immediate vacancies for 
three captains and four first officers on 3. 


These posts are permanent and pensionable. Apply 
Chief Pilot, Derby Airport, Derby. Phone, anaes 
§21 ‘ - 


EQUIRED immediately:— 


ICENSED engineers Category A and/or C on 
rd Rtecuaus C4, Viking, Ambassador, Dove or 

on @ reraf 

‘ATI GORY X on instrument and/or electrical. 


LSO A-licensed radio engineers, 
adar oeereement 
XPE RIENCE on 


preferably with 


inspection in an 
organi on an advantage. f 
AC ANC TES also exist for senior technical records 


approved 


clerks. 
PPLY to 


os niet a ctor, Overseas Aviation 
Engineering. Ltd., verseas Hangar, Gatwick 
Airport 582-554 


Airline Air Spares 


Do you know that— 


Not only do we still have the 
» world’s largest stocks of Viking 
spares, we also carry a comprehensive 
range of spares and major 
components for 


} 
, 
. *% DC-4 
> 
} 
} 


* Viscount 
* Bristol 170 


Quotations by return 


q 
: A.O.G. service 24 hours a day 
¢ 7 days a week 
+ 
> 
* i % 
MM AIRLINE AIR SPARES -LID. 8: 
$ 7 
; Associated with ; 
7 
; T. D. Keegan Ltd. } 
SOUTHEND AIRPORT ; 
3 SOUTHEND-ON-SEA, ESSEX ; 
3 Telephone: Telex 4 
i ROCHFORD 56881-2-3 1943 > 
: 


‘ For A.O.G. service after : 
, office hours contact: 


4 
. 
MR. EDWARDS—SOUTHEND 4782 | 
$ MR. NOBLE~-SOUTHEND 43863 : 
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THE AEROPLANE 
and ASTRONAUTICS 


MARSHALLS 


AIRPORT WORKS CAMBRIDGE 


RADIO ENGINEER 
With or Without Licences 
required for 
AIRCRAFT RADIO MAINTENANCE 


GOOD COMMENCING SALARY 
SUPERANNUATION 


immediate house available for successful 
applicant 


Written applications should be addressed to : 
PERSONNEL MANAGER 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric + B.S.P. B.A. 
Whitworth + Unified 


CROSS Re C0. (1938) LID 


COMBE DOWN BATH SOMERSET 


"OMBE DOWN pct 


ae 
AERONAUTICAL 


a 
APPROVED oO. Lip 


C47-DC3 Specialists 


1. A.N. Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 

2. Main Wheels complete, Wheel and 

Brake Spares 

3. Pumps, Starters, Generators, Tacho 

Generators, Vibrators 

4. Engine Mounts, Bolts, Bushes, Sand- 
wich Rubbers 

5. Anti-drag Rings complete, Flap 
Assemblies and Spares 

6 Hydraulic Regulators, Selectors, 
Retracting and Compensating jacks 


84 ALEXANDRA ROAD 


Telephone FARNBOROUGH 2881 2 3 
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Situations Vacant—contd. 


LECTRICIAN — Preferably licensed —- extremely 
experienced, to take charge of overhaul shop 
covering wide range of modern equipment x 
A802, care of THE AFROPLANE AND ASTRONAUTICS 
$82-562 


VACANCIES EXIST FOR 
Amcaarr (pceerownnes JNSPECTORS 


To cover Power Plant and Gearbox overhauls at this 
Company's bases at Ferryficld and Manston, Kent 


Applications to:—Chief Inspector, 
BRITISH AVIATION SERVICES (ENG.), LTD.., 
FERRYFIELD AIRPORT, LYDD, KENT 
$31-10 


ANCASHIRE AERO CLUB requires CFI 
Manager (assistant flying instructor will also be 
considered) Accommodation will be provided 
Write to the Chairman, L.A.C., Barton Aerodrome, 
Eccles, Lancs, stating experience, qualifications and 
Salary required 581-560 


FEDERAL GOVERNMENT OF NIGERIA 


ae _ O' FICER 


(AIR TRAFFIC CONTROL) 


Senior Training Officer required by the 

Federal Government of Nigeria to supervise 

and organize the Air Traffic Control School 

at Ikeja, Nigeria, and undertake instruction 

duties in the training of Air Traffic Control 
personne] 


2. Candidates should not be above 55 years 

of age, and must have been practising Air 

Traffic Control and instructional technique 

and organizing and overall supervision of 

a training establishment Experience at an 

Air Traffic Control School would be an 
advamiage 


3. Appointment will be on contract for 
one tour of 12-18 months in the first instance 
with prospects of extension. Salary according 
to qualifications and/or experience, £1,800- 
£2,040 per annum  tincluding Inducement 
Addition). Gratuity of £150 per annum_ for 
satisfactory service. Free passages for officer 
and wife. Liberal leave on full pay. Quarters 
at low rent. Income tax at low local rate 
/ ance towards children’s passage or grant 
whilst separated, 


4. Write for application forms and further 

particulars within twenty (20) days of pub- 

lication stating briefly age, qualifications. a 

experience to the Recruitment Attache, Office 

of the High Commissioner for Nigeria. 9 

Northumberla Avenue, London, W.C.2. 
quoting CS5/2 581-14 


La 


APRIL 6, 1961 


ERBY AVIATION, LTD., require airframe and 
engine fitters with previous experience on Dove 
and Dakota aircraft Apply, Works Manager, Derby 
Aviation, Ltd., Derby Airport, Burnaston, nr. Derby 
S82 


AIREY AIR SURVEYS. LTD., require pilot 
minimum C.P.L. and instrument rating, age 
22-25 preferred, interest in clectronics, mapping or 
photography desirable. Apply Operations Manager, 
White Waltham Aerodrome, Nr. Maidenhead. Phone, 
Maidenhead 161. 582-564 


(Gqasar __eaeven OF 
OUTHEND-ON-QEA 
Ss S 


PPLICATIONS are invited for the post of Chief 

Assistant to the Airport Commandant at the 
Southend Municipal Airport. 

E successful applicant will be responsible to the 

Airport Commandant for the co-ordination of 
the various business and commercial activities at the 
airport 

PPLICANTS must have had substantial and broad 

experience at senior level in the commercial field 
of civil aviation and be familiar with Customs and 
freight handling requirements Experience in cost- 
ing and estimating for airport services and revenue 
would be an advantage 

PPLICANTS should be 30-45 years of age 

approximately. Salary scale “A” (£1,395 x $5(2) 
x 60—£1,565) Conditions of service prescribed by 
the Joint Negotiating Committee for Chief Officers 
of Local Authorities 

ANDIDATES should write for application forms 

and further particulars stating age. qualifications 
and experience to the Airport Commandant, Munici- 
pal Airport, Southend-on-Sea, Essex 


Abc (7. oe Cc mex. 


B.O A.C ASSOCIATED COMPANIES 
. . . e require Chief Inspector for Aden 
Airways based Aden. Applicants should possess A, 

and C licences on DC-3/Canadair C4 air- 
craft and have proven experience managing airline 
inspection department Salary (married) £1,763 to 
£2,008 p.a., tax free, quarters provided, pension 
medical schemes, two months’ annual leave Fuller 

: ) 


details/application forms from C 
Associated Companies. Lid. Airways Terminal, 
Buckingham Palace Rd., S.W.1. Victoria 2323, ext 
116 581-1 
A- Or A- and C-licensed engineer covering Viking 
aircraft required Apply to Engineering 
Superintendent, Air Safaris Lid., Bournemouth 
(Hurn) A:rport, Christchurch, Hants 581-11 


IKING captains and first officers required for 
Blackpool base. Apply Chief Pilot, Pegasus Air- 


lines. Squires Gate Airport. Blackpoo! 581-18 
PERATIONS Planning Officer required by Cunard 
Eagie Airways, London Airport Houns!ow 

Middlesex Experience in route planning. airfield and 

aircraft performance essential Anyone without this 

experience need not apply. Apply in writing, quoting 

Ref. O.P.2, to the Personne! Officer 581-19 


INTERNATIONAL 


AIRWAY MANUAL 


SERVICES 


FRANKFURT / MAIN KAISERSTRASSE 72 GERMANY 


DENVER, Colorado USA 


~ Mail this coupon for free catalogue 2 ie = = 


eBeppesen & CO., GmbH / Frankfurt/Main,Germany 


Kaiserstrasse 72 
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Situations Vacant—contd. 
A- And/or C-licensed engineers holding DC-3 
DC-4, BI70 and Viking required for Southend 
base: A and C Dakota, required for Portsmouth base 
Salary scale £850-£1,100 according to qualifications 
Apply Channe! Airways, Southend Airport, —. 
81-17 


FEDERAL GOVERNMENT OF NIGERIA 


_ CHNICAL i ade R 


(AVIATION SIGNALS) 


Technical Officer (Aviation Signals) required 

by the Federal Government of Nigeria to 

maintain aeronautical telecommunications 

equipment including radio navigational aids 
within Nigeria 


2. Candidates should be between the ages 
of 25 and 50 years, and should hold the 
Final City and Guilds Certificate in Tele 
communications Engineering; or Intermediate 
City and Guilds Certificate in Telecommuni- 
cations Engineering. plus at least I0 years’ 
experience in acronautical telecommunica- 
tions; or equivalent qualifications. Experience 
in maintenance and overhaul of radio naviga 
tional aids, ¢.g., DME VOR, VHF, would 
be an advantage 


3. Appointment will be on contract for one 
tour of 15-1! months in the first instance 
with prospects of extension Salary accord- 
ing to qualifications and/or experience 


for satisfactory service Free 

officer and wife Liberal leave on full pay 

Quarters at low rent Income tax at low 

local rate Assistance towards children’s pas 
Sages or grant whilst separated 


4. Write for application forms and further 
Particulars, stating briefly age, qualifications 
and experience (within 10 days of publica 
tion) to the Recruitment Attache, Office of 
the High Commissioner for igeria 9 
Northumberland Avenue London W.C.2 

quoting C/2 SR1-13 


IKING captains and first officers wanted Apply 
Chief Pilot, Pegasus Airlines. Gatwick Airport 
581-16 


‘T= Cron - enOn ys L™- 
HAS VACANCIES FOR 


3 CHIEF FLYING INSTRUCTORS (COMMERCIAL 
PILOTS LICENCE) AND 


6 FLYING INSTRUCTORS (WHO SHOULD HOLD 
FULL OR ASSISTANT INSTRUCTORS’ RATINGS) 


Apply in writing to our Head Office 


OXFORD AIRPORT KIDLINGTON, OXFORD 
581-22 

ANTED Good all-rounder for general duties 
during summer season at lacton on sea aero- 
drome J. Crampton, Oxnead. Norwich SS1i-x3181 


DEN AIRWAYS (B.0.A.C. Associated Company) 

require apprentice instructor on direct engagement 
for a tour of four years his is a new position 
Possession of A and C licences would be advantageous 
Tax free salary Married, £1,833 x 35 to £1938 
single. £1,683 x 35 to £1,788; free furnished accom- 
modation, pension scheme Applications to P.M 
B.O.AL A Lid Airways Terminal, Buckingham 


Palace Rd London, S.W.1 581-21 
SITUATIONS WANTED 
LECTRICAL and ignition engineer, licensed 
approved inspector t desires position where 
ability and wide experience is required F. Barton 
* Sinou,"" Wellmore, Yateley, Hants Phone 2393 
SR1-x3059 
IRLINE Captain, age years. 11,000 hours 
L749 D.C.4 Hermes Viking, D.C.3, Dove 
I/rating examiner, seeks change, flying or administra- 
live, experience all world routes. Box A812. care of 
THE AEROPLANE AND ASTRONAUTICS S81-x3151 


, r 
TUITION 

VIGATION, LTD., provides full time or posta! 
tution or a combination of these methods for 
M.C.A. Pilot-Navigator licences Classroom instruc- 
tion can be provided for A.R.B certain 
Specific types and performance schedule examinations 
D4 Links Phone, Rodney 8671 For details apply 
Avigation, Ltd., 30 Central Chambers, Ealing Broad- 
way. London, W.5 aling 8949 “771 


General 


Ror ee Al Cyotrsce. 
SALFORD 
A SHORT COURSE OF LECTURES ON 
Ss‘ PERSONIC ENGINEERING 


WILL BE GIVEN AT THE COLLEGI 
MONDAY, MAY 15, 1961, TO 
WEDNESDAY. MAY 17, 1961 


FROM 


The course will deal with problems in the 

and development of the supersonic aircraft, in par- 

ticular, structural, aerodynamic, safety and economic 

aspects, together with the associated problems of noise 

systems e¢nginecring and choice of the power plant 

% final lecture will deal with the production of the 
airframe 


design 


The fee for the course is £3 


An outline of the course and forms of enrolment 
may be obtained from 


THE REGISTRAR 


Ro AL [= HNICAL Coens, 


SALFORD 5, LANCS 581-4 
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THE AEROPLANE 
and ASTRONAUTICS 


aircraft include :— 


AUTOMATIC LANDING 


AIRBORNE DIGITAL 
COMPUTERS 


up to Project Management level. 


major importance. 


ADVANCES IN AVIATION 


The Guided Flight Group of Elliott Brothers requires ENGINEERS, AERO- 
DYNAMICISTS, MATHEMATICIANS and PHYSICISTS at 
Rochester and Borehamwood establishments for their expanding research, 
development and production programme of advanced aircraft control systems. 


their 


Projects now under active development for subsonic and supersonic military and civil 


INERTIAL NAVIGATION 
INTEGRATED FLIGHT CONTROL SYSTEMS 


ADVANCED FLIGHT AND 
ENGINE INSTRUMENTS 


Engineers of all disciplines are invited to apply for these posts which include positions 


Previous experience in the aviation or electronics field is desirable but the capability of 
creative thought and action in the development of new concepts and techniques is of 


People wishing to work on fully transistorised and miniaturised equipment, electro 
mechanical and hydraulic servo controls and digital systems are especially required. 
Apply to Personnel Manager (Ref. 345) 

ELLIOTT BROTHERS (LONDON) LIMITED, 

Elstree Way, Borehamwood, Herts. 


Southend Municipal Flying School 
Commercial and Private Pilot’s Licence 
Instructors Rating. Night Flying every night 
No entrance fee or subscription. 

Austers £4 5s. solo; £4 15s. dual; contract rate £4. 
Chipmunks £5 10s. dual or solo. 
Municipal Airport, Southend-on-Sea, Essex 
Phone: Rochford 56204 


PRESSED STEEL COMPANY LIMITED 
AIR SERVICES DIVISION 


require an 


“A” LICENSED 
RADIO ENGINEER 


for the rapidly expanding radio 
department at Oxford Airport. 
The services provided by the 
Division include Executive and 
Private aircraft flying. Modern 
lightweight equipment is in use 
and it is desirable that the success- 
ful candidate should have had 
experience with this type of 
equipment. The appointment will 
be to the permanent staff and it 
offers the opportunity to join an 
expanding Division of the Pressed 
Steel Company. Salary will be 
commensurate with experience, 
but not less than £900 per annum. 


Applications may be made to: 

The Technical Manager, 
PRESSED STEEL COMPANY LIMITED, 
AIR SERVICES DIVISION, 

Oxford Airport, Kidlington, Oxon. 


CUNARD EAGLE 
AIRWAYS LIMITED 


LONDON AIRPORT - HOUNSLOW - MIDDX. 
require 


RADIO ENGINEERS 


(Ref.: M.10.) 
with ‘ A’ Licence and Rating 
(or of near Licence Standard) 


Starting rates from £930 p.a. 


ONE OR TWO 
HIGH GRADE RADIO MECHANICS 


(Ref.: M.3.) 


*X° LICENSED INSTRUMENT 


AND ELECTRICAL ENGINEERS AND 


INSPECTORS 
(Ref: M.4.) 


AIRCRAFT INSTRUMENT MECHANICS 


AND ELECTRICIANS 
(Ref.: M.18.) 


LICENSED AIRCRAFT ENGINEERS, 
INSPECTORS AND CHARGEHANDS 
experience with Britannia, Viscount and 
DC.6 Aircraft is essential 
(Ref.: M.12.) 
Salaries—Engineers and 
£930-£1,240 p.a. 
Salaries—Chargehands, £13-£16 per week 


AIRCRAFT DRAUGHTSMAN 
(Ref.: M.21.) 


Must have served recognised apprenticeship 
and reached higher National Certificate 
Standard 


All Applications in writing, quoti the 
appropriate reference, to the Foccounal Utlcar 
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THE AEROPLANE 
and ASTRONAUTICS 


Tuition—-contd. 


ONDON SCHOOL OF AIR NAVIGATION offers 

full-time personal coaching with home-study 
correspondence courses or combination of both for 
all aspects of er jlot and navigator quali- 
en ee F cK = conle sopoimes Services 
ourses me. yington Square nightsbridge, 
London, $.W.3. Ken 8221. pitas 


+= Cmiscs OF A Snemaures. 


A COURSE OF LECTURES ON 


Aaoormaac powers OF THE 
yeiscorran 
WILL BE GIVEN AT THE COLLEGE FROM 
MONDAY, MAY 1, TO FRIDAY, MAY 5, 1961. 
The course will deal with the basic aerodynamics and 
ormance of rotating-wing aircraft, including dis- 
cussions on problems of stability and control. 


Fees for the course are:— 


£€s. da 
TUITION FEE - - . BS Ss 
RESIDENCE CHARGE .. ; 610 0 


(including full board) 


A copy of the syllabus and forms of enrolment may 
be obtained from 


THE WARDEN, 
T= (aise OF J Saomaurics, 


CRANPFIELD, BLETCHLEY, 
BUCKS. $81-7 


URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255. M.0.A.-approved course. Tiger and 
Hornet Moths, Chipmunk and Prentice Contract 
rates. Route 705. one hour from Victoria. 581-0761 


one BRITISH AIRLINE 


ILOTS ASSOCIATION 
81 New Road, Harlington, Middx. Tel. HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 
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NHAM Link Training Centre, cost per hour £1 
or 18s. for block bookings. Phone, Denham 2161 
or 3171. zzz-789 
XETER AIR CENTRE offers the least expensive 
and most comprehensive flying , aes available 
today, contract. rates from £3 6d. per hour, 
Normal Auster-Tiger rate £3 12s 64. Chipmunk £5 5s. 
P.P.L. courses from £108 15s., C.P.L. from £665 
Instructor's course from £72 ls Special attention 
to individual requirements. Ful! Air Traffic Control 
Radio aids’. VHF-DF and 24-hour Met. service, grass 
or runways. Local accommodation from £3 10s. 
Alcott £5 15s. 6d. Exeter Airport, Ltd., Beste 
67433. 7 


7 eee OF momar 


A COURSE OF LECTURES ON 
pease IN eee 


At RODYNAMICS 


WILL BE GIVEN AT THE COLLEGE FROM 
MONDAY, MAY 8, TO FRIDAY, MAY 19, 1961. 


The course is intended for aerodynamicists, physicists 
and research workers who require a working 
knowledge of hypersonic aerodynamics A knowledge 
of subsonic and supersonic acrodynamics and of 
mathematics up to degree level is desirable 


Fees for the course are:— 


Gns 
TUITION FEE se ° . & 
RESIDENCE CHARGE 10 


(including full board) 


Forms of enrolment and copies of the syllabus may 
be obtained from 


THE WARDEN, 
= ” Onna OF fp SBGMAU TICS, 


CRANFIELD, BLETCHLEY, 
BUCKS. 581-8 


INK Training D4, MCA approved, instrument 


rating training, contract rates Apply to Aijr 
Safaris. Ltd.. Gatwick Airport South, Horley, Surrey. 


Phone, Livingstone 8811 or Horley 5511, extension 
6717. 581-12 


INISTRY-APPROVED Trainers. For instrument 
rating practice come to us, the recognized 
Specialists for 12 years. Link Training Services, Lid., 
35 . ape Square, London, S.W.3 Knightsbridge 


APRIL 6, 1961 


EARN to fly, £32; instructor's licence and instru- 
ment flying for £4 per hour; night flying £5 per 


for commercial pilot’s licence. Wiltshire School of 
Flying, Ltd., Thruxton Aerodrome (Andover Junction 
1 hr. 15 min. from Waterloo), Hants zzz-788 


BOOKS AND PUBLICATIONS 


RINCIPLES OF HELICOPTER ENGINEERING, 

by Jacob Shapiro This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the field Illustrated, 448 
pages, 55s. net from booksellers, or 568. 9d. by post 
from the publishers, Temple Press Limited, Bowling 


Green Lane, London, E.C.1 zzz 
HE “POWER AND SPEED” SERIES FOR 
BOYS “ Aircraft and Air Power,”” by F. G 


Swanborough, of THE AEROPLANE AND ASTRONAUTICS 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modern military 
flying, and includes chapters on combat aircraft 
scientific aids and missiles Other titles in_ this 
series are ** Motorcars,”” “* Locomotives” and “ Ships 
and Shipbuilding.’ Illustrated, 112 pages, 10s. 6d. net 
from booksellers. or lis. Sd. by yt from the 
ublishers, Temple _rnees Limited, owling Green 
ane, London, E.C zz 
“Clan IN 1: SKY,.”" by Charles Sims, 
with preface by Air Chief Marshal Sir James 
Robb. For more_than 30 years Charles Sims, chief 
photographer of THr AEROPLANE AND ASTRONAUTICS 
and one of Britain's best-known acrial photographers. 
has watched the amazing growth of British aviation 
from a ring-side seat In this book he recalls with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days a? 
218 pages. 25s. net from booksellers, or 6d 
post from the publishers, Temple Press Limited, 
Bowling Green Lane. London, ©... 
” HE AEROPLANE” Crone REVIEW 
(No. 4) Compiled by the of Tue 
AEROPLANE AND ASTRONAUTICS. In this _— annual 
miscellany of the most interesting photographs to 
have appeared in the pages of THt AEROPLANE AND 
ASTRONAUTICS, there are over 230 phot —— 
rouped for ease of reference in 12 sections 
eatures are a Farnborough Display section we pod 
index providing a ready reference to all makes of 
6d 


te 


aircraft and missiles. Illustrated 128 pages, 12s 

net from booksellers, or by post, lis. 7d. from the 
ublishers, Temple Press Limited, Bowling Green 
ne, London, E.C.! zw 


SPRING WASHERS 
TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


PERFECT 
, PRECISION 
R >) AIRCRAFT 


and other staff 


Airframe Fitters - Radio Fitters - Instrument Repairers 
Plant Maintenance Fitters - Plant Maintenance Electricians - Draughtsmen 
Stores Assistants - Clerk Typists - Firemen - Labourers 


We offer permanent jobs with good pay, pensions and insurance 
first class working conditions, excellent catering and recreation facilities 


Write, call or ‘phone (Skyport 3131) Personnel Officer, BEA Engineering Base 
London Airport, Hounslow. Middlesex (Bus 203 from Hounslaw West to Hatton Cross) 


Aircraft Electricians 


Wewat SKILLED TRADESMEN 


INDEX 
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Name Page Name Page Name Page 
A ce P 
Aero-Enterprises an. ibis ied. .. 10 Firth Cleveland! nstruments, Ltd. oa a. Permali, Led. es , ;. 2 
Airline Air Spares, Led.. a Firth, Thomas, & John Brown, Ltd. Pressed Steel Co.,Ltd. .. a a 
Airwork Services, Led. .. - + ca Inside Back Cover 
: Ltd 7 
Boulton Paul Aircraft Lcd. inside Front Cover Graviner Manufacturing Co., Ltd... . 9 Rotax, Ltd. fe : 6 
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... for all cutting tools 


The high production rates achieved in cutting both soft and 
hard materials in the modern machine shop are ina large measure 
attributable to the efficient use of high speed steel tools. 

Firth Brown high speed steels are distinguished among tool 
materials by their ability to develop by appropriate heat treatment 
an outstanding combination of the principal characteristics required 
in cutting tools, namely hot hardness, wear resistance and 
toughness, enabling them to retain their cutting ability at speeds, 
feeds and depths of cut. 

There is a Firth Brown high speed steel for your every need 

write for Publication No. 224 (Section 7) for further details. 


anne ete eit lade aes lal 


0 W 


ALLOY STEELMAKERS + FORGEMASTERS + STEEL FOUNDERS + HEAVY ENGINEERS 


THOS. FIRTH & JOHN BROWN LIMITED SHEFFIELD . ENGLAND 
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The ‘Caravelle’ 


More than 100 Sud-Aviation Caravelles are on order for 9 airlines. The 
Caravelle, with its rear mounted engines and ‘clean wing’, has set the 
fashion for the next generation of jet-powered transports. 


Right from the inception of the Caravelle, the design has incorporated the 
Lockheed Hydraulic system—pumps, control valves, accumulators, selector 
valves, duplicated powered flying controls to all surfaces and associated 


equipment. 


Throughout, the Lockheed equipment continues to provide service equal to 
the brilliance of the aircraft itself. 
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